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T h ~ s  la  a prel~m~rury staff working draft EPA Rad~ation S ~ t e  Cleanup Regulation It 1s expected to clidnge and 1s 
~ntended to be used pr~mar~ly  to luaximlze publ~c d~scuss~on and comnient 

40 CFR part 196 

E~lvirollliie~ltal Protection Ageucy Radiation Site Cleanup Regulation 

Environniental Protection Agency 

Notice of Proposed Rulelriaki~lg (NPRM) 

SIJMMAKY: 

The U S Envtro~unental Protection Agency (EPA) 1s today propostng regulatrons tliat set standards for tlie remed~ation of 
so~ l ,  ground water, surface water, arid structures at federal fac~lity sltes conta~~itiuted w~tli radtoactive mater~al that w~l l  allow 
tliese attes to be released for publ~c use These proposed regulattons set standards that will place 111n1ts 011 tlie rad~atio~i doses 
rece~ved by members of the publ~c to an a~i~lual  cornrri~tted effective dose of 15 mrem/yr (0 015 mSv1yr) In excess of tutural 
backgrou~id rad~at~on levels for 1,000 years after the complet~on of tlie cleanup 

Exposures to ~lierrlbers of the publ~c wtll be furtlier 111111ted sltice they will recetve exposures no greater tlun 4 mremlyr from 
ground water T h ~ s  1s because slte remed~at~on actlvltles ~ilust also ensure that ground water affected by a s ~ t e  tlut 1s a current 
or potelitla1 source of dr~nkr~ig water does not exceed the Maximum Contamt~uiit Levels (MCLs) developed under the Safe 
D r ~ ~ i k ~ ~ i g  Water Act tor rad~oactlve iliater~al I f  conta i~~iuted  ground water can iiot be restored to a level tliat does not exceed 
any of- the MCL because the remed~at~on IS not tech~i~cally ach~evable, actlve control measures 111ust be adopted to p roh~b~t  
exposure to the contan~iuted ground water, the publ~c ~ilust be ~ i o t ~ f ~ e d  of the cond~tion of tlie slte, and regular monitoring 
11lust be co~ldu~ted 

The current MCLs are set at 4 mrem/yr for beta parttcles, 15 pC1/1 for gross Alpha, 5 pC111 tor Rad~u~n-228. and 5 pC11l for 
Rad~urn-226 When MCLs tor rad~ouuclides are cliatiged or added In tlie future, tlie Agency intends tor those new MCLs to 
be the ground water protectlot1 requirements used for t l ~ s  rule In July 1991, EPA proposed to rev~se tlie MCLs for 
Radtcun-228 and Radlu~n-226 to 20 pC~l l ,  while establlsli~~ig new MCLs of 300 pC111 for Radon-222 and 20 ugll (30 pC11l) tor 
Uran~u~ir 

The committed effect~ve dose of 15 mrennlyr corresponds to a I~fetime excess cancer r ~ s k  of less tlian 3 x 10 over a tli~rty 
year exposure However, tt I S  nnportant to remeniber tlut with th~s  15 mremlyr dose that EPA 1s propos~rig, tlie Agency 1s 
~ntend~ng to protect tlie reaso~ubly max~~nally exposed (RME) tud~vidual 111 the populat~on located on or near a prev~ously 
cotitaii~~uted s ~ t e  that lias been released for publ~c use after u~idergo~llg remed~at~on The RME 1s def~ned as the ~~idtv~dual  
recelvliig the radtation exposure expenenced by tlie 95th percent~le arid above of tlie populat~on at a released site (I e , the 
upper f ~ v e  percent exposure level for ind~v~duals at the s~te) Most of the exposed ~nd~v~dua l s  at or near a released slte w~ll  
recelve ~nucli leas exposure than the RME, and therefore w~l l  be exposed to much less than 15 mremlyr 

The goal of tliese proposed regulat~ons 1s to exped~te tlie cleanup ot sltes con ta~n~~uted  with rad~oact~ve ~irater~als and to 
pr-ornote beriefrc~al reuse ot the lalid The proposed rule w~ll  also emure that sites contam~~uted wrt1-1 I-ad~oact~ve materials that 
are to be released are cleaned up to a conslstent level that is protective of huiiian liealtl~ and the env~roiuneiit and that these 
jtandards are appl~ed equ~tably at all conta~nl~uted sites I f  a ute has not been remediated to allow tor unrestricted reatdential 
use, the alte owner or operator wtll be requ~red to ~rnplement actrve control measures, sucl~ as land use I~~i i~ta t~onx,  to ensure 
that hunlan health and the envlroiirllent are protected These actlve control measures rnuxt be selected tlirough a public n o t u  
and coninlent process ~nvolv~ng ~ ~ l d ~ v ~ d u a l s  potentially affected by the srte cleanup actlvltles In e~tlier the case of a cleanup for 
u~ires t r~~ted use, or a comb~iut~on of vte cleanup and actlve control measures, rerned~al actlon must ensure tliat ~nd~v~dua l s  
located at a released \Ite are not exposed to rad~oact~ve ~naterials at levels In excess ot 15 mrernlyr overall and no more tlian 4 
t ~ ~ r e ~ i l l y r  fro111 ground water At those s~tes tliat are employing acttve co~itrol rtleasures as part of tlie reiiled~al actlon to allow 
release of the Sttej, the \Ites must sttll be cleaned up to levels that emure tliat ~ndivtduals are not expo\ed to levels of rad~at~on 
in exce\\ of 75 ~nrenllyr even In tlie evelit tliat all of the acttve control meawl-es tail In add~t~on,  ~t the jIte 15 not renied~ated 



to allow for uiirestrtcted res~de~it~al  use, the site w~l l  be reevaluated every X years to emure that rad~oiiucl~de concentrations 111 

excess of ~latural background levels at tlie site do riot exceed those levels that could cause any member of the publ~c to recelve 
an an~iual comn~itted effect~ve dose ot 15 inremlyr and to detem11ne whether further site cleanup is needed 

In addltlon, all ex~s t~ng  and future structures on ren~ed~ated sltes  nus st Ineet the gu~del~nes of the U S EPA Radon Program 

In a d d ~ t ~ o n  to the requlrernents beiiig proposed in t h ~ s  ruletilak~ng, EPA 1s refere~icing 111 t h~s  preamble, part~cularly 111 sectlon 
IV, exlstlng and tuture guidan~es that are currently under development EPA belleves that these gu~daiices w~l l  provtde "work 
pract~ces" such as remedial methods and remed~al objective\ for varlous site clrcunstances, that wtll tacllltate slte 
remed~at~om on a coiislstent basis that 1s even Inore protectlve tlian tliose ~lia~idated by t h ~ s  rule EPA expects tliat add~t~olul  
and updated guldan~es wlll be developed In tlre tuture that w~l l  further facll~tate ~oinpliaiice w~tli the remed~at~on ot 
rad~oact~vely containiiuted sites 

T h ~ s  proposed regulation applies to all federally owned or operated sites and sites I~ce~ised by the Nuclear Regulatory 
Commiss~on (NRC), w1tl-1 tlie exception of fac~l~ties regulated under 40 CFR part 191, Subparts B and C, or 40 CFR part 192, 
and Comprelieixive Eiivtro~iineiital Response, Compensat~on, and L~abll~ty Act (CERCLA or "Superfund") sltes previously 
cleaned up under 40 CFR part 300 w~tli s~gned Records of Dec~s~oii  as of the ettect~ve date of tli~s rule Although the rad~at~on 
clea~iup standards proposed 111 today's rule apply spec~fically to federal factlities, tliey may also apply to other CERCLA 
cleaiiup actlvtties as "Appl~cable or Relevant and Appropr~ate Requ~rements" (ARARs) 

EPA has est~l-nated that there are about 5,000 sttes ktiown or presumed to be contan~luted w~th  radioact~ve matenah 111 the 
United States Included are sltes on EPA's Natlo~ul Pr~ortt~es L ~ s t  (NPL), under tlie autlior~ty of varlous Federal ageiicles, 
predom~~uiitly DOE and DoD, l tce~~sed by the NRC and NRC Agreement States, and I~cemed by States Tlie volu~ne ot 
radioact~vely con tan~~u ted  sot1 IS 11ot known w~tli any degree of certa~iity and will not be kiiown u~itil clealiup crlterla are 
def~ned and the sltes are remed~ated Nevertheless, based 011 prel~miiury ~nforniatlon, it 1s estnnated that approxnnately 10' 
cubtc meters of coiitant~uted sot1 are located at Federal fac~l~tiea and NRC I~censees and fall w~tliin tlie scope ot tliis rule 

T h ~ s  proposal 1s tlie result of a coordi~uted effort on tlie part of EPA, the Nuclear Regulatory Comm~ss~on, tlie Depart~~lent ot 
Energy, and tlie Department of Defeme to develop cleanup standards applicable to all sites under tliese age~icies' jur~sdlctlon 
and to avo~d dupl~cat~ve or Illcoiislstent cleanup regulat~o~is and standards 11-1 add~t~oii, EPA is co~nrn~tted to acttvely jollc~t 
publ~c t~iput o ~ i  th~s  proposed rule State and local goverliinents, Natlve Amencan tribes, etivironlneiital groups, ~tidustry and 
trade assoc~at~oiis, and tlie public have all partlc~pated In develop~ng th~s  proposed rule 

Under a separate rulemakltig, EPA also plam to develop regulations to address the mailagement of rad~oactive waste and to 
explore tlie t e a s ~ b ~ l ~ t y  of recycl~ng or reustng slte structures, equipment, and nletals after cleanup 

The c lea~~up regulat~on proposed today was tlie subject of an Advanced Not~ce of Proposed Rulemak~iig (ANPRM) published 
on October 21, 1993 (58 FR 54474) EPA has also made an Issues Paper ava~lable for publ~c comment that presents Issues, 
approaclies, aiid a~ulyses related to tlie developirietit of the rad~at~on slte cleanup standards in th~s  proposed rule T h ~ s  Not~ce 
of Proposed Rulemak~iig prov~des a sulilmary of public comments rece~ved by EPA 111 response to the ANPRM and the Issues 
Paper 

Written co~ntl~e~its  on t h ~ s  proposed rule sllould be subni~tted on or before lirisert date (60 01- 901 days after publicatiori iri 
the Federal Register 1 

B(rc,kg,.iawltl I / ~ f o r ' r ~ t c r t ~ o n :  The teclin~cal ~nfonnat~on EPA coiis~dered In developing these a~ne~idmenta 1s s ~ n t n a r ~ z e d  In a 
Background Intorn~atlon Docun~ent (BID) tor 40 CFR part 196 In add~t~on,  the potentla1 economlc costs and benefits of t h~s  
rule have been su~nnlar~zed 111 the torn1 of a Regulatory Impact Analya~s (RIA) These documents are available troll1 the 
SupertundiRCRA Hotline at tlie address a~id  phone nu~nber l~sted below 

('omw~err~~v .sho14ld he J M ~ W I I I I ~ ~ ,  117 d~~p l~ccc~e ,  10  /he doeke/ clerk a/ /hc fo//o~c)~trg ~~ddrc,,:~: ,!/.,J: 



l<~1srrotrnie~/aI I'rofecfron Age~~cy ,  A 7'7W: Arr alrd Kadmfron Ilocket, Mu11 $fop 6102, Arr Ilockef No. 
A- 93-2 7, lioon~ Ml500, l+irsf 1 f'loor Wc~fer~.srde Mall, 10 l M Streef, S. W., W L I . S ~ I T I ~ ~ ~ Y ~  11. ( '. 2 0 160. 71he 
docket /?my he rnspccted fi.on~ 8: 00 at?? to 1: 00 pm, Mollday fhrorngh /.?/day, exclmu'rrlg, feu'er~11 holrd~!)i.s 
1r1 l i 0 0 ~ 7  M1500. A reusonahlc,fee r??uji hc chnr.ged,fo/. copres of u'ockef n1a1errcrl.s. 

Further ~nforinat~on on otlier rulenlaki~lg activities and copies of docuineiits are available troin EPA's Superfund/RCRA 
Hotline at 800-424-9346 for calls from outs~de tlie Wash~ngton, DC area and at 703-41 2-9810 tor calls from withm the 
Wash~~~gton,  DC area For the Ilearing tmpalred, tlie number 1s 800-553-7672 (toll-free), or 202-260-3000 (local) Information 
1s also available tllroug11 The Cleai~up Regulat~on Electron~c Bulletin Board at 800-700-STDS (800-700-7837) outside the 
Washrngton area and 703-790-0825 locally Specit~c questions about the Issues d~scussed 111 this rule should be d~rected to 
XXX XXXXX, Rad~ation Studies Bran~li, Rad~at~on Stud~es D~vis~on (6603J), Off~ce of Radiat~on and Indoor Air, U S 
Environ~nental Protection Agency, 401 M Street, SW, Wasliltlgton, DC 20460, 202 233-NNNN 

I Background and Goals of Today's Proposed Rulemaktng 

A Background 
1 Need for the Regulat~on 
2 Overv~ew of the Current Cleailup Effort 
3 Current Radiation Control Regulations 
4 Current Site Clea~iup Progralls 
5 Sluil~~lary of Baaelme Aiulysls 
6 Cliroilology of EPA Regulatory A c t ~ v ~ t ~ e s  Associated with Today's Rulemaking 

B Goals of tliis Proposed Ruleinakiiig 
C Relationship to Waste Ma1ugeme11t Rule 

I1 Descr~pt~on of Proposed Regulations 

A Statutory Author1 ty 
1 Atoini~ Energy Act 
2 Relationship to CERCLA 
3 Relatio~lsh~p to RCRA 

B Appl~cab~l~ty 
1 DOE S~tes 
2 NRC Licensees 
3 DOD Sites 
4 CERCLA Sites 

C Mater~als Covered In the Proposed Rule 
1 Huma~i Health Effects 
2 Categories of Rad~oactive Materials 

D Scope and Appl~cability of th~s  Proposed Rule 
1 Overall S ~ t e  (soils and structures) 
2 Ground Water 

E Mecnorandum of Understanding with NRC 
F Relatiol~sh~p to State Rad~at~on Cleanup Progra~ns 

1 I I Statutory Autl lorlty for Proposed Regulatory Approach 

A Overall S ~ t e  R~sk Standard 
B Ground Water Standard 
C Publr~ Partic~patio~ I 

IV Pol~cy and Techn~cal Ra t~o~ule  for Proposed Regulatory Approach 
Fundamental Issues Involved tn Evaluation of Human Healtl~ and Environnei~tal R~sk  From Exposure to Rad~oactive 



Materials 

A Basla for the Proposed Risk Level 
1 Backgroulidl Increnlental R ~ s k  
2 Acceptable Level of Protectlveness 

0 I Protectlveness 
11 PrecedentIConslsten~y 

3 Alter~ut~ve R ~ s k  Levels Cons~dered 
4 Lalid Use 

0 I Conslste~lcy wltki Otlier EPA Regulations 
0 11 Purpose of Assurance Requlrelnent and Lim~tatlon if Actlve Control Measures Fall 

5 Tlrne F r m e  
0 I L~fetlme Exposure Scellario 
0 11 Intergeneratlolul T~nre Frane Issues 

6 Measurelnent 
7 Population and Ind~vidual R ~ s k  
8 Cost 
9 Worker Health and Safety 
10 Ecological Effects 

B Ratlo~lale for For111 of Standard 
1 Rattollale tor Overall Slte R~ak Standard 

0 I Ratlolule 
0 ii Otlier Overall Slte Rlsk Standard Approaches Comldered 

2 Ground Water 
0 I Ratlollale 
0 11 Otlier Ground Water Approaches Conj~dered 

3 Indoor Radon 
C Inlplementatlon Guidalices 

1 Ground Water 
2 So11 
3 Structures 
4 Surface Water 
5 Alr 

D Publlc Partic~pation 
E Asauralice of Standard Requ~rer~lents 

1 Actlve Control Measures 
2 Assuralice requ~rement 

V Cotisideration ot Waste M~iilir~izat~o~l/Pollution Preventlo11 (WMIPP) 

A Detinltlon of WMIPP for Radioact~ve Waste 
B Mandate for WMIPP 
C How the Proposed Rulemak~ng Meets tlie Mandate 
D Market Forcesllncentives for WMIPP as a Result of tlie Proposed Rulemaking 
E Potentla1 Benef~t of WMIPP for Treatlrlelit of Radloactlve Wastes Compared w~tli Treatinent of Cliemlcal Wastes 

VI.  Impact Allalyses 

A Executive Order 12866 
B Regulatory Flex~blllty Act 
C Paperwork Reduction Act 

1 .  BACKGROUND AND GOALS OF TODAY'S PROPOSED RULEMAKING 

A.  BACKGROUND 
1 .  Need for the Reg~ilation 

The exact nulnber of sltes contamit~ated w~th  radioactive niater~al III the Un~ted States is unk~iown, although several 



sources estimate that they may ~ iu~nber  111 the tl~ousands Coiitau~~~lated sltes range in sue  from corners of laborator~es 
coiita~n~ng short-lived, low-level wastes to sprawl111g nuclear weapom tacll~t~es coverllig tells of acres containilig 
long-l~ved, high-level wastes At tliese larger fac~lit~es, buildlilgs and equlplnent are often contain~ixited along w~tli 
soll, water, and sediments Many of these sites are also conta~nimted w~tli 11011-rad~oact~ve hazardous chem~cals, 
malting cleanup even Inore d~ t t~cu l t  Protect~ng liu~iiaii healtli and the environment from exposure to rad~at~on at tliese 
sltes presents conlplex sc~ent~t lc  and techii~cal challenges 

Currelitly, radiation s ~ t e  clea~iups are regulated or mallaged by several federal agelicles Tlie Nuclear Regulatory 
Comin~sslon (NRC) regulates tlie clearlup of sltea operated by ~ t s  I~ceiisees Tlie Departinent of Energy (DOE) operates 
a co~nplex of ~ u t ~ o ~ u l  research laborator~es and weapom facilities aiid mallages the cleanup ot contanliiuted sltes 
within that conlplex T l ~ e  Department ot Detense (DoD) is also responsible for a diverse range ot conta~lnlilated sites, 
~ncludlng research aiid development laborator~es, military liospltals, reactor operations, and fac~llt~es that test and use 
depleted uraniutn nru~iit~ons 

Progress In conductl~ig rad~oact~ve alte clea~~ups at 111al1y of tliese slteh has been 111ll1ted and slow These delays have 
been caused by several factors Uiicerta~nty about the iuture and extent ot coiitaillllation at sltes 1s partly to blane, but 
the lack of specific, enforceable radroactlve ~nater~al  cleanup levels l laa  also been a major ~nlpednnent to progress in 
many contamliuted site cleanups Under curreiit programs, cleanup standards for radloact~ve ~nater~als dre detenllined 
on a site-by-site basls by conducting a risk assess~neiit to ailalyze the extent ot the potentla1 tlireat that tlie radloact~ve 
matertals at the site pose to human healtli Although tliese r~ak  assessmeiits are a useful tool for a~lalyzing tlie extent of 
contlunimt~oi~ at a ute, d~rection 1s d l  needed on the level of  h u ~ l a n  llealtll and envlrolunental protection to be 
achieved at these sites Curre~itly, d~fferences In risk assessment methods and u~icerta~nty regarding tlie cleanup level 
to be achieved can result 111 dlfter~ng levels of cleanup for tlie same radioact~ve coiitmii~uiit found at d~tferent sltes To 
address these i~lcoiis~steiicies, a cleaiiup standard 1s needed to guide decisions oil the type and level of cleanup to be 
completed at contan~luted sltes 

Tlie current uiicertalnty over setting cleanup levels tor radloact~vely contamliuted sltes Illcreases tlie expe~ise aiid tlme 
devoted to cleanup plann~ng For exainple, ullcertalnty over the cleaiiup level to be aclileved otteil translates iiito delay 
In de te r~n~n~ng  cleanup approaches to be taken aiid the techiiologles to be appl~ed This, 111 turn, acts as an ~~npedrineiit 
to ~nvestment 111 innovative, iiew clea~iup technologies and wastes resources, which could be devoted to cleanup of 
sltes Time and etfort 1s instead spent on cont~r~ual plann~ng, and on liegotlatlon over the cleanup levels to be ach~eved 

These problems luve led ~nember\ of Co~igress, federal agencies, state gover~iinents, the regulated com~nuii~ty, and 
members of the publ~c to call tor a rnore focused approach to setting consistent clea~iup requ~rerne~~ts EPA 1s today 
proposir~g to renredy th~s  altuatiotl by establish~ng cornistent atarldards tor the remedlatioii of sltes contamlllated with 
rad~oactlve materials and tor tlie release of those altes tor use by members of the publlc 
2. Overview of the Current Cleanup Effort 

Tlie cleailup standards proposed In tli~s regulat~oli will d~rectly affect radioactive ~uaterial c lea~~up actlvltlea at lrlaily 
federally owlied and operated facilit~es 

Several federal agencles are ~nvolved 111 radloact~ve slte ma~lagement and cleanup EPA, NRC, DOE and DoD have 
the primary respons~bllity tor tnon~toring site cleaiiups, e~ther as a s ~ t e  owner or operator or as a regulator 

EPA, tor example, regulates cleanup actlvlties at contaniilated sites des~giuted under tlie CERCLA program The 
partles identitled a\ reapo~islble for r e~ned~a t~on  actlvlties may ~nclude other federal agencles such as DOE and DoD as 
well as prlvate partles Altllough the radiat~on cleanup standards proposed 111 today's rule apply spec~tlcally to tederal 
t a c ~ l ~ t ~ e s ,  they are potent~ally su~table tor use at other CERCLA cleaiiup actlvlties as "Applicable or Relevant and 
Appropr~ate Requ~reillents" (ARARs) 

Currently, 48 sltes deslgilated 011 tlie Superfund Natioml Prlorrt~es L ~ s t  (NPL), under the auspices ot CERCLA, are 
conta~n~iuted wltli rad~oactive materials, and as many as 38 DoD sltea inay be added to tlns number Ot these 48 NPL 
sltes, 16 are owned or operated by DOE [May rteed to update nurtzber of radiatiort sites on NPL.] 

NRC dlrects the cleanup of sites operated by ~ t s  Ilcemees Generally, such cleanup IS tied to the deco l t~~r i i s s~on~~~g  o f  
I~censed tacillties There are currently approximately 24,000 l~ce~isees 111 tlie Uii~ted States, 7,500 of wlilch are 
licensed d~rectly by NRC, w1tl1 the remai~ider I~cenaed tlirougi agreements between states and NRC under the Atomtc 
Energy Act of 1954 (AEA), Sectlo11 274 NRC estimates that approxii~lately 260 of its 7,500 direct I~cemees conduct 



operations that have tlie potentla1 to produce substa~it~al rad~oactlve co~ i t a l~~na t~o t l ,  wh~cli will have to be 
decoiita~n~iiated to acceptable level\ before the sltes can be safely released for uurestr~cted use These l~ceilseea ~nclude 
nuclear power plants, 11on-power- (research arid test) reactors, fuel-tabr~catlon plants, uranlutn liexatluor~de production 
plant\, uranlwli 111111 tacll~t~es.  and ~ndependent spent fuel storage ~~istal lat~om NRC currently llsta 48 rad~oactlvely 
contam~iiated sltes under its Slte Decomin~sston~np Malugelllent Progranr 

DOE operates Inany 17atlolul research laborator~es and weapons production (and storage) tac~li t~es As part of ~ t s  
ma~ugement obllgatlon, DOE is respoiis~ble for the cleanup of ally rad~oactively conta~niluted altes In these 
complexes, as well as tor clean~ng up ally sltes l~sted on CERCLA's Natlo~ul Pr~orit~es Llst (NPL) or deslgluted as a 
CERCLA renloval actlon DOE has ~dentlhed 137 5ttes contanil~uted wltll rad~oactive nlater~al,\ These utes are 
further broken down Into approxltnately 500 operable ullits contalnlng rad~oact~ve mater~als 

DoD 1s reaponslble tor a d~verse range o f  sltes contatillluted from defense actlvltles Tllese actlvltles ulclude research 
and developlnent laboratories, reactor operatlons, testlng and use of depleted uranlmn nrunltlons, and military medlcal 
care DoD inallages ~ t s  sltes along w~tli sltes contanlluted wltli other l~azardous wastes under the Defense 
Env~rorunental Reatoratlon Prograi~ (DERP) As of tlle elid ot f~scal year 1992, DoD mallaged a total of 18,795 altes 
at 1 800 imtallatlons under DERP 

It 15 estimated tliat o f  these 18,795 con tan~~u ted  sites, approx~mately 100 are coi~tamlluted wltll radioact~ve nlaterlals 
3. Current Radiation Control Regulations 

A varlety of federal statutes authorize the regulation of radlonuclide use and rnaiugement to protect hu~nan health and 
t l~e env~ronment Under these statutes, EPA, NRC, and DOE are the federal agencles wltl~ prllllary regulatory 
autlior~ty tor the cleal~up of radloactlvely contalllluted sltes Several other tederal agencies, such as the Departlnent of 
Defeme (DoD) and tlie Depart~llent of Tra~aportatlon (DOT), also llave radloact~ve waste programs, but they 
gei~erally are more lurrow In scope tllaii those ot EPA, NRC. and DOE 

Few radiatio~~ protect1011 standards developed under these federal statutes expressly apply to tlre cleanup of. 
rad~oactively contalnlllated sltes The pr~nclpal exceptloll 1s EPA'a uranlwn 111111 tall~ngs standards at 40 CFR part 192 
In addltlon, sltes tliat are l~sted on tlie Natloiul Pr~or~ties Llst (NPL) and removal actlons are clealied up following the 
procedures III CERCLA's Natioiul 011 and Hazardous Substalices Contingency Plan (NCP, 40 CFR part 300) 

Although few current radtatloll protectlon standards govern slte cleallup, several tederal regulatlons and guidances set 
standards tor radlat~on exposure ot the general public and the eiiviro~l~nent These standards generally deal w1t11 
exposure troln fac~lity operatlons Some of tl~ese standards address rad~at~oll exposure from all pathways (I e , all 
phyalcal routes tlirougli wh~ch a person can be exposed to radiatlo~l ~~dia la t~on,  Ingestion, etc ) Other standards such 
as EPA's alr emlsstons stalidards deal wlth s~llgle med~a and therefore address Ilmlted patllways 111 addlt~on, EPA, 
DOE, and NRC have all published standards that I ~ i i i ~ t  rad~at~on exposure as the result ot rad~oactlve waste 
nia~lagemerit operatloll\ 

Tlie major regulatlons, gutdance docw~lents, and advisor~es ~ssued by these three agencles are awnmanzed below In 
Exli~brt A ,  along wlth the radlatlon protectlon standards recommended by the Intertut~olul Con~ln~ss~on  on 
Radlologlcal Protectloll (ICRP), the Natloiul Couilcll on R a d ~ a t ~ o ~ ~  Protection (NCRP, tlie U S counterpart to tlie 
ICRP), and the Inter~lat~olul Atomlc Ei~ergy Agency (IAEA) 

Se~tlon I A 4 of tlils preamble dls~usses current site cleanup practices (I e , how the regulat~om are operatlo~ully put 
~nto  pract~ce) A more extellslve sununary ot the current regulatory requirements and current cleatiup practices can be 
tound In the Regulatory lllipact Alulysis (RIA) and Background Iiitormat~on Doculllent (BID) In addlt~on, Sectlon 
IV A of th~a prenible shows how today's proposal 1s deslgned to be conslatent w~th  the precedents set III exlstlng 
regulatlo~~a and gutdaiices that set radlatlon exposure standards The tollowing sectlorn surrimarize In detall tlie major 
radioact~ve material nlaltagement reg~ilatloirs ~mplemented by EPA, DOE, and NRC, 111 tenns of tlie jtandards tliat 
apply to radlatlon slte cleanup, standards that apply to rad~atlon exposure durlrlg taclllty operatlom, and standards that 
apply to radioact~ve waste niaiugement Radlatlon protect~on guldellnes developed by non-gover~uiiei~tal bodm are 
dlso \u~nrnar~zed 

Exhibit A 

Summary of Major Radiation Standards, Orders, and Guidance 
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iMult i~le Pathwavs EPA Radiation Protection Guidelines for General Population Exposure (applies to all Federal facilities) 
iStandards that Apply to Radiation Exposure : 

:Media .- National Emission Standards for Hazardous Air Pollutants (NESHAPS, 40 CFR part 61) (applies to NRC and DOE 
lDuring Facility Operations 
i ;National Interim Primary Drinking Water Regulations (40 CFR part 141, subpart D) 
i 

EPA Regulatory Programs 

Under the authority granted in the Atomic Energy Act Comprehensive Environmental Response Compensation and Liability Act Safe Drinking Water Act Toxic 
Substances Control Act Clean Air Act Uranium Mill Tailings Radiation Control Act and othei statutes EPA has issued several regulations and guidances that set radiation 
exposure standards 

Standards That Apply to Radiation Site Cbanup 

Few current EPA regulations expressly govern the cleanup of radioactively-contaminated sites and structures The principal exception is the health and environmental 
protection standards for cleanup of mill tailings under Title I of UMTRCA (40 CFR part 192) These standards apply to specifically designated inactive uranium milling sites 
and vicinity properties that are being remediated by the DOE The mill tailings standard limits the concentration of radium 226 radium-228 and thorium within 15 cm of the 
surface to no more that 5 pCilg above background levels They also specify that, when the concentration of radium below 15 cm exceeds a screening level o i  15 pCilg over 
background levels it must be removed Part 192 also sets limits on the radon decay product concentration and gamma radiation levels in buildings affected by tailings In any 
occupied or habitable building remedial action should be designed to limit radon decay product concentrations to less than 0 02 Working Levels (WLs) In any case the 
radon decay product cannot exceed 0 03 WL and the level of gamma radiation cannot exceed the background level by more that 20 microroentgens per hour As discussed 
in Section II €3 today's proposal would not apply to any uranium mill tailings that have been disposed of under 40 CFR part 192 

Other sites contaminated with radionuclides are currently cleaned up in accordance with the National Oil and Hazardous Substances Contingency Plan (NCP) which outlines 
the procedures to implement the requirements of CERCLA These procedures were promulgated under the authority of the Comprehensive Environmental Response 
Compensation and Liability Act of 1980 (CERCLA) as amended (42 U S C §§ 9601 9657) The NCP has established an acceptable lifetime risk range for carcinogens of 

6 4 6 to 10' for site cleanups conducted under CERCLA A 1 x 10- to 1 x 10- lifetime risk would correspond to a statistical increase in the lifetime cancer incidence rate 
ranging from one case for every 10 000 people to one case for every million people exposed CERCLA authorizes EPA to act consistent with the NCP to provide for 
remedial action in response to releases or substantial threats of releases of hazardous substances (including radionuclides) into the environment Currently the NPL lists 48 
facilities contaminated with radioactive material As many as 38 DoD sites may be added to this number upon verification of their status Of the 48 NPL sites 16 are owned 
or operated by DOE [May need to update the number of NPL sites] 

Standards and Guidance that Applies to Protection of the Public Against Radiation Exposure 

In 1994 EPA proposed Radiation Protection Guidance (RPG) to assist federal agencies in the formulation of regulations for protecting the general public from exposure to 
ionizing radiation Under Executive Order 10831 the EPA Administrator is charged to "advise the President with respect to radiation matters directly or indirectly affecting 
health including guidance for all Federal agencies in the formulation of radiation standards and in the establishment and execution of programs of cooperation with States ' 
The RPG proposed under this authority is intended to ensure that regulation of exposure to ionizing radiation is carried out by Federal agencies in a consistent and protective 
manner This guidance contains the following recommendations 

1 There should be no exposure of the general public to ionizing radiation unless it is justified by the expectation of an overall benefit froin the activity causing the 
exposure 
2 Individual doses should be maintained As Low As is Reasonably Achievable (ALARA) In other words exposure to ionizing radiation and releas~s of radioactive 
materials should be reduced as far below regulatory limits as is reasonably achievable considering economic technical and societal factors among others 

* 3 Federal agencies should implement the risk weighted dose limitation system developed by the International Commission on Radiological Protection (ICRP) in 
1977 This risk weighted dose limitations system takes into account the individual contribution of each exposed part of the body to total risk The risk limit is 
expressed in the sum of weighted dose equivalent to all parts of the body called effective dose equivalent and distributes the dose among various organs and 
tissues and their assumed relative sensitivity and hereditary effects 

* 4 Authorized limits for sources should be established to ensure that individual and collective doses in populations satisfy the objectives of the guidance Also the 
sources of radon at facilities should conform to authorized limits 

* 5 Members of the public should become constructively involved in the decision making process and in influencing the public policy issues that affect them 
6 Control of exposure of the public should normally be ensured through knowledge of releases from sources and modeling of environmental transport 
7 Exceptions to planned exposures of radiation should be made only for hiqhly unusual circumstances Federal aqencies should carefully consider the balance of 
the guidance and make a public record of any authorized exception of Recommendation 3 

i his radiation protectiori guidance applies to all appropriate pathways, most other EPA exposure standards apply to single media and thus address a limited tiumber of 
pathways For example, EPA has promulgated limits applicable to sources of drinking water under the authority of the Safe Drinking Water Act (41 FR 28404) This rule set 
Maximum Contaminant Level Goals (MCLGs) and Maximum Contaminant Levels (MCLs) for radionuclides found in drinking water MCLGs are set at concentration levels at 



which no known or anticipated health effects would occur, which is considered to be zero for all carcinogens, including radionuclides The Act directs EPA to set MCLs as 
close to MCLGs as possible, taking into consideration technical feasibility and costs The current MCLs for radionuclides are set at 4 mremlyr for beta particles, 15 pCill for 
gross Alpha, 5 pCi1l for Radium-228, and 5 pCill for Radium-226 In July 1991, EPA proposed to revise the MCLs for Radium-228 and Radium-226 to 20 pcilliter As 
discussed below EPA is today proposing that remediation of a site must ensure that water that is a current or potential source of drinking water does not exceed MCLs for 
radionuclides 

iirider the Clean Air Act EPA has promulgated National Emission Standards for Hazardous Air Pollutants (NESHAPS) at 40 CFR part 61 which designate seven categories 
of substances as hazardous including radionuclides Two subparts under Part 61 govern non radon radionuclide emissions Subpart H concerning DOE facilities and 
Subpart I concerning NRC licensees and all Federal facilities not under Subpart H Neither Subpart applies to facilities subject to 40 CFR part 191 Subpart B or 40 CFR 
part 192 Additionally 40 CFR part 61 Subpart I does not apply to low energy accelerators or any NRC licensee using radionuclides only in the form of sealed sources For 
facilities regulated under Subparts H and I emissions of radionuclides to the ambient air cannot exceed those amounts which would cause a member of the public to receive 
an effective dose equivalent exceeding 10 mremlyear Compliance with the radionuclide emission standards must be measured at all release points having the potential to 
discharge radionuclides in quantities exceeding one percent of the standard Facilities regulated under both Subparts H and I follow similar reporting guidelines which must 
include an approved cdlculation of the dose equivalent of radionuclide emissions specifications for release points and effluent controls and certain facility specifications 
Facilities whose annual reports signal a failure to comply must submit monthly emissions and facility improvement reports until they are in compliance Subpart I exempts 
from annual reporting those facilities whose emissions exceed less than 10 percent of the dose standard 

Standards that Apply to Radioactive Waste Management 

The EPA mill tailings regulations at 40 CFR part 192 establish a disposal standard of 20 pCi per square meter per second of radon-222 flux for a period of 1000 years for 
tailings piles Controls must be designed to be effective for between 200 and 1 000 years and must provide assurance that releases of radon-222 to the atmosphere from 

2 residual radioactive material will not exceed an average release rate of 20 pCilm Is or increase the annual average concentration of radon-222 in the air at or above any 
location outside the disposal site by more than 0 5 pCill (40 CFR 192 02) Computational models theories and prevalent expert judgment may be used to determine whether 
a control system design will satisfy the standard 

At 40 CFR part 191 EPA has published Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel High-Level arid Transuranic 
Radioactive Wastes ("the High-Level waste rule") (58 FR 66398) This rule sets a dose limit of 15 mremlyr for all pathways It does not specify ground water protection 
standards but requires that disposal systems meet the MCLs set at 40 CFR part 141 (see discussion above) The high-level waste rille is designed to protect human health 
and the environment for 10 000 years In addition to the High-Level Waste Rule EPA plans to propose a low-level waste rule in the near future 

DOE Programs 

In addition to EPA programs the Department of Energy also administers programs governing radiation exposure during facility operation and radioactive waste 
management 

Standards that Apply to Radiation Site Cleanup 

Except for those DOE sites covered under the provisions of 40 CFR part 192 (certain DOE mill tailings sites) no specific radiation cleanup standard applies to cleanup at 
DOE sites conlamiriated with radionuclides DOE sites that are listed on the NPL or that are Superfund emergency response sites are subject to the provisions of CERCLA 
DOE has published an order which sets forth its policies and procedures for compliance with Superfund's NCP DOE orders are the means through which that department 

4 6 identifies management objectives and requirements for DOE personnel and contractors Like the NCP itself DOE 5400 4 sets forth an acceptable risk range of 10- to 10 
In addition under the Federal Facilities Compliance Act (FFCA) federal facilities are generally required to follow the procedural requirements of the NCP 

Today's proposal applies to remedial actions conducted at sites owned or operated by DOE except for sites covered under the UMTRCA provisions of 40 CFR part 192 and 
other sites listed under proposed 40 CFR 196 I(a) (See Section I1 B of this preamble for a discussion of the proposed rule's applicability ) 

Standards that Apply to Radiation Exposure During Facility Operations 

Although only UMTRCA and in some circumstances CERCLA govern the cleanup of DOE facilities several DOE regulations and orders set radiation protection standards 
for activities at DOE facilities Under Order 5400 5 "Radiation Protection of the Public and the Environment " DOE operates under an agency wide policy to limit radiation 
exposure to levels that are As Low As Reasonably Achievable (ALARA) The following factors must be taken into consideration when determining ALARA 

The inaximum dose to the public where the maximiim dose is generally defined as the dose received by an individual within the population distribi~tion at the 99th 
percentile 
The collective dose to the population where the collective dose represents the sum of the individual dose received by each inember of the popiilation 

* Alternative processes 
Doses for each process alternative 

* Costs of each technological alterriative 
Examination of the changes in cost among alternatives 
Changes in societal impact associated with process alternatives 

DOE 5400 5 sets standards for radiation protection, as well as requirements for operations of DOE and DOE contractors It sets standards at 100 mremlyr and provides 
criteria to reduce exposures lo the extent practicable, based on the ALARA principle In addition DOE has proposed radiation protection standards at 10 CFR part 834 (56 
FR 16268) These proposed standards also incorporate ALARA principles and prescribe additional pathway and activity-specific dose limits, such as 10 mremiyr for air 4 
mremlyr for drinking water, and 25 mremlyr for waste management 

The riile requires that all DOE operations. with the exception of the Naval Nuclear Propulsion Programs, assure that doses resulting from their operations do not exceed 100 
mremlyear and that ALARA requirements are implemented Under the regulation exposure to radiation, release of radioactive material, and other contamination from a DOE 
activity will be considered ALARA if the activitv is evaluated pursiiant to an ALARA proqram The AILARA Program should address the potential radiological impact of the 
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operation on the public and the environment and be approved by DOE DOE sets forth a procedure for evaluating alternatives to make a judgement with respect to ALARA 
under Order 5400 5 The factors to be considered under the Order are listed above 

As described above DOE facilities are also subject to EPA's NESHAPS for radionuclides (40 CFR part 61) 

Standards that Apply to Radioactive Waste Management 

Disposal of radioactively contaminated wastes at DOE facilities is addressed by DOE 5820 2A "Radioactive Waste Management " This order establishes policies 
guidelines and minimum requirements by which DOE manages its radioactive mixed waste and contaminated facilities For high level wastes the order requires that the 
wastes be doubly contained and that waste treatment for high level wastes be developed and implemented to treat the waste in storage to prepare it for eventual conversion 
to suitable disposal forms 

The order also requires that low-level wastes must be managed to assure that external exposure to the waste (and concentrations of radioactive material that may be 
released into media including surface water, ground water, soil, and plants) does not exceed an effective dose equivalent of 25 mremiyr to any member of the public The 
Order also specifies thal protection of ground-water resources must be consistent with federal State, and Loca! requirements, including MCLs for radioniiclides 

in addition DOE sites are regulated by EPA's high-level waste regulations at 40 CFR part 191 

NRC Programs 

The Nuclear Regulatory Commission (NRC) has also promulgated requirements for its licensed facilities 

Standards that Apply to Radiation Site Cleanups 

EPA is cooperating with NRC's current efforts to publish criteria for decommissioning NRC-licensed facilities Under the terms of a Memorandum of Understanding with 
NRC EPA will "endeavor to resolve issues of concern to both agencies that relate to the regulation of radionuclides in the environment" (57 FR 54126) EPA believes this 
dual-track approach provides the best means of ensurinq consistency between EPA cleanup regulations and NRC decommissioning standards 

Current NRC license holders (but not facilities licensed by NRC "Agreement States") are not listed on Superfund's NPL as a matter of policy (48 FR 40661) 

Standards that Apply to Radiation Exposure During Facility Operation 

Operations at sites licensed by NRC or its Agreement States are subject to the radiation protection standards at 10 CFR part 20 These regulations set a dose limit of 100 
mremlyr plus ALARA This is equivalent to DOE 5400 5 which set standards for radiation protection of the public and the environment as well as requirements for operations 
of DOE and DOE contractors NRC's criteria to determine ALARA are generally the same as DOE'S 

Operations at sites licensed by NRC or the Agreement States are also subject to EPA's NESHAPS for radionuclides (40 CFR part 61) 

Standards that Apply to Radioactive Waste Management 

The disposal of radioactively contaminated wastes by NRC or Agreement State licensees is regulated by NRC's land disposal regulations at 10 CFR part 61 These 
regulations include procedures criteria and terms and conditions that apply to the issuing of licenses for the land disposal of radioactive waste produced by NRC licensees 
The disposal of these types of waste applles to surface disposal in the uppermost portion of the earth or to a depth of approximately 30 meters Disposing of radioactive 
waste requires incorporating institiitional control and disposal in a manner that provides some form of an intruder barrier 

The disposal of radioactively contaminated wastes by NRC or Agreement State licensees is also regulated by 40 CFR part 192 (for Title ll UMTRCA facilities) and EPA's 
high-level waste disposal rule (40 CFR part 191) 

Radiation Protection Guidelines Developed by Non-governmental Bodies 

The International Commission on Radiological Protection (ICRP) is an international organization established in 1950 which develops guidance and standards for radiological 
measurement and protection of workers and the public ICRP Publication 26 (1977) provides radiation dose limits for routine and planned special exposure of workers This 
publication also provides the first explicit attempt to relate and lustify permissible radiation exposures with quantitative levels of acceptable risk 

ICRP Publication 60 (1991) recommends 

* Limits on annual effective dose for individuals of 100 mrem with higher doses allowed in a single year if annual effective dose averaged over 5 years does not 
exceed 100 mrem 

* Limits on annual equivalent dose of 15 rem to lens of the eye and 50 rem to skin 
* Emphasis on lower dose limits for specific practices (I e source constraints) as primary means of implementing the ALARA principle 

4 Increase in the risk factor for uniform whole-body irradiation to about 7 x 10- per rem and inclusion of weighted non-fatal cancer incidence in the risk factor 

The National Council on Radiation Protection and Measurements (NCRP) is the U S counterpart to the ICRP It is a nonprofit organization chartered by Congress ,n 1964 to 
among other functions collect analyze develop and disseminate information about radiation protection and radiation measurements quantities and unils 

NCRP Report No 91 (1987) recomlnends annual effective dose limits of 100 mrem for continuous or repeated exposures and 500 mrem for infrequeiit exposures These 
limits do not include exposi~re to natural background radiation or medical testinq exposuies 
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NCRP Report No 91 also recommends levels of public exposures at which remedial actions should be undertaken 

The average annual effective dose equivalent from external exposure from all sources (including background but excluding naturally occurring sources) 
continuously exceeds 500 mrem The report indicates that significant internal exposures from sources other than radon should be included in the exposure 
assessment 

e The average exposure to radon and its decay products exceeds 2 workirig levels per month 

NCRP Report No 116 (1992) adopted the recommendations of the ICRP, which specify an annual effective dose equivalent of 100 mrem 

Based in Vienna Austria the International Atomic Energy Agency (IAEA) helps to ensure that atomic energy programs in all countries meet certain standards through a 
program of voluntary compliance and inspection IAEA also offers guidance on a wide variety of radiological topics including waste mitigation minimization and prevention 
of radiation risks to the environment 

Principles for exempt~on from regulatory control of radiation sources and practices have been recommended by IAEA in Safety Series No 89 (1988) This guide says that a 
dose which is small in comparison to the dose from natural background should be regarded as posing trivial risk Using an average individual dose due to natural background 
of about 200 mremiyr the IAEA proposed an effective dose range of 2 - 10 mrem as posing trivial incremenial risk 

IAEA Report 99 in its Safety Series (1989) presents criteria and quidance for the underground disposal of nuclear wastes It states that for releases from a repository the 
upper bound dose should be less than an annual average dose of 100 mrem for prolonged exposures for maximum exposed individuals It also suggests an upper bound risk 

of per year for an individual for disruptive events 
4. Current Site Cleanup Programs 

[This section will be updated based on continuing RIA research] 

Environmental Protection Agency (Superfund Sites) 

EPA cleans up or oversees cleanup of uncontrolled hazardous waste sites under the Superfund Program Superfund was established by the Compensation Environmental 
Response and Liability Act (CERCLA) of 1980 to perform removal actions and remedial actions Removal actions involve activities needed to remove or cleanup hazardous 
substances released to the environment activities needed to monitor assess and evaluate the release or threat of release and the disposal of removed material Removal 
actions may also include limiting access to sites provision of alternative water supplies and temporary evacuation and housing of threatened individuals Remedial actions 
involve permanent remedies to control hazardous substance releases which are taken instead of or in addition to removal actions Remedial actions can involve storage 
confinement or covering of hazardous substances neutralization recycling segregation or other disposal actions for released hazardous substances and monitoring or 
other post remedial site control activities to ensure the protection of human health and the environment EPA may conduct a removal action at any time that a release of a 
hazardous substance poses an "imminent and substantial danger" according to CERCLA and the National Contingency Plan (NCP) Remedial action under CERCLA occurs 
primarily at National Priority List (NPL) sites which are those abandoned hazardous substance sites that EPA has determined pose the greatest risk to human health and the 
environment Federally funded remedial actions are limited to those sites on the NPL 

Cleanup Levels 

In selecting a remedy at an NPL site the NCP requires that two "threshold criteria" be met 1) cleanup must be protective of human health and the environment and 2) 
cleanup must meet applicable or relevant and appropriate requirements (ARARs) or justify a waiver EPA has generally considered cleanup to be protective if it results in a 

4 6 lifetime excess cancer incidence risk range of between 10 and 10- (for carcinogens) and a hazard ~ndex of less than 1 for noncarcinogens Since there is no single set of 
regulations and guidelines prescribing the cleanup of s~tes containing radioactive material ARARs are likely to vary from site to site The selection of ARARs involves 
site-specific analysis 

Restricted v .  Unrestricted Use 

The NCP allows EPA to consider iristitutional controls such as water use and deed restrictions in assessing risks posed by the site arid in investigating appropriate 
remedies Superfund-financed remedial actions cannot begin without assurances from the State that it will ensure that institutional controls implemented as part of the 
remedial action are in place and reliable and will remain in place after initiation of operation and maintenance (Final Rule Preamble 55 FR 8706 and 55 FR 8854 NCP 
300 510(c)(l) CERCLA 104(c)(3)) 

The NCP provides limited guidance to EPA on when to restrict the use of a Superfund site However the NCP directs EPA not to use institutional controls as a substitute for 
active response measures institutional controls are to be used as the site remedy only if more active measures are not feasible 

Nuclear Regulatory Commission 

The Nuclear Regulatory Cominission (NRC) replaced the Atomic Energy Commission (AEC) as a result of the Energy Reorganization Act of 1974 This Act and the Atomic 
Energy Act of 1954, as amended, provide the current foundation for regulating the nuclear power industry However, NRC sites may also be cleaned up using CERCLA 
guidelines 

Cleanup Levels 

NRC is in the process of developing generic standards for sites contaminated with radioactive wastes Uiitil these are made final, the Commission will apply existirig cleanup 
standards on a site-by-site basis and will emphasize residual conta~nination levels that are As Low As Reasonable Achievable (ALARA) These contamination levels are set 
with the expectation that exposures will be further reduced to levels that are ALARA taking into account various factors of practical implementation (cost versus benefit) and 
socioeconomic considerations 

lmplementinq ALAKA may be difficult because no specific guidance has been established for residual containination criteria In addition there are different levels of "clean' 





5. Summary of Baseline Analysis 
[This section will be updated based on continuing RIA research and analysis of "Justification for Excavation"] 

As part of the work completed in support of this proposed rulemaking EPA conducted an analysis of the baseline cleanup practices and approaches currently being followed 
for establishing cleanup requirements at DOE NRC DoD and CERCLA sites These sites are scheduled for remediation regardless of whether the proposed rule is 
adopted therefore the term "baseline" refers to those cleanup activities that will take place in the absence of the proposed rule Knowledge of the baseline practices is 
crucial in determining the likely impact of the proposed rule because only the incremental costs and benefits above and beyond those that would accrue from the baseltrie 
activities are attributable to the proposed standard 

The Agency investigated those aspects of the remedration process that are likely to be affected by the proposed rule in its baseline analysis It is unnecessaly to examine 
those practices that will be unaffected by the proposed regulation because there will be no new costs or benefits associated with them as a result of the proposed regulation 
The current site management practices that EPA expects may change when the proposed rule is enacted include the following 

Cost of site and risk assessment Uniform cleanup standards may reduce or eliminate the need for the detailed risk assessments currently conducted in part to 
determine appropriate cleanup levels 
Legal costs Costs associated with negotiation and litigation over whether a particular cleanup standard for a site is appropriate may be eliminated with the 
adoption of the proposed regulation 
Timing Site cleanups may occur faster than they would under baseline conditions because of less exhaustive risk assessments and legal proceedings 
Cleanup levels Imposition of a uniform national standard may resiilt in stricter cleanup levels being achieved in some sites and possibly more lenient cleanup 
levels achieved in other sites than would have been the case in the absence of the rule 

* Cleanup technologies The proposed regulation may encourage the development and use of both innovative and currently available technologies that may not 
otherwise occur 
Storage transportation and disposal The proposed regulation may lead to a different volume of radioactive waste being stored transported and/or disposed of 
and at a different time schedule than would occur under baseline conditions If for example the cleanup standard causes sites to be cleaned up faster the 
demand for waste disposal sites may be greater than would otherwise prevail Alternatively the proposed regulation may lead to greater use of currently available 
waste volume reduction technologies during clean up than would have occurred in the absence of the standard leading to a lower demand for waste disposal 
sewices 

EPAs baseline analysis demonstrates that the extent to which these activities are affected by the proposed rule varies widely by site In sites located in densely populated 
metropolitan areas for example the savings in litigation and negotiation costs resulting from the proposed standard is estimated to be higher than for sites in sparsely 
populated rural areas 

6. Chronology of EPA Regulatory Activities Associated with Today's Rulemaking 

Today's proposed rulemaking is a culmination of EPA research, consultation, and regulatory development activities extending over the past ten years 

On June 18 1986 EPA published an Advanced Notice of Proposed Rulemaking (ANPRM) titled "Radiation Protection Criteria for Cleanup of Land and Facilities 
Containinated with Residual Radioactive Materials" (51 FR 22264) Many of the issues raised in that previous ANPRM are similar to those addressed in today's proposal 
including the level of risk that a proposed regulation should achieve to ensure protection of human health and the environment after a cleanup and the scope and 
applicability of a proposed rule with regard to specific waste types facility types and environmental media EPA received [to be added] comments in response to the June 
18 1986 ANPRM The comments principally addressed [to be added] 

On March 16 1992 EPA and the Nuclear Regulatory Commission signed a memorandum of Understanding (MOU) to "establish a basic framework within which EPA and 
NRC will endeavor to resolve issues of concern to both agencies that relate to the regulation of radionuclides in the environment " This MOU governs today's proposed EPA 
regulations The MOU defines the roles responsibilities and separate rulemaking activities of each agency concerning regulations that affect NRC licensees and 
NRC licensed facilities and radioactive materials This approach provides the best means to help ensure that EPA cleanup regulations and NRC decommissioning standards 
are consistent 

EPA has continued to recognize the need for consistent radioactive material cleanup standards for contaminated sites because such standards are necessary to promote 
certainty in cleanup activities reduce costs associated with site investigations and cleanup level negotiations and ensure adequate public involvement and equity in 
protecting public hedlth and the environment 

As a result EPA published a second ANPRM on October 21 1993 titled 'Radiation Site Cleanup Regulations " rhis ANPRM announced that EPA was developing 
regulations that will set forth requirements for cleanup levels for sites contaminated with radionuclides The ANPRM specified this would be designed to protect human health 
and the environment from exposure to ionizing radiation and will be applicable to sites contaminated with radioactive material subject to the Atomic Energy Act (AEA) and to 
sites covered under the authority of the comprehensive Environmental Response Compensation and Liability Act (I e Superfund sites) including but not limited to Federal 
facilities 

The October 21 1993 ANPRM requested commerit on several issues related to the cleanup regulations including the level of protection to be achieved consistency with 
existing regulations regulatory approaches encompassing single dose or risk limits or tables of default media and radionuclide specific concentration limits practicality 
issues concerning remediation technologies and cleanup costs applicability to naturally occurring and decelerator produced radioactive material (NARM) and diffuse 
naturally occurring radioactive materials (NORM) and approaches for addressing mixed waste In addition to cleanup issues the ANPRM also requested rommeiit on issues 
relating to radioactive waste management and recycling/reuse of contaminated structures equipment and metal The comments received in response to this ANPRM are 
summarized in Section IV of this preamble 
[add ANPRM comment summary] 

As part of the development of this proposed rulemaking EPA has been committed lo active communication with the public, especially with those interested parties poteritially 
affected by the rule In particular, EPA has actively drsseminaled information concerning this proposed rulemaking through publication of an Issues Paper and brochures, and 
establishment of a Cleanup Regulation Electronic Bulletin Board The Issues Paper presents issues, approaches, and analyses related to the development of the radiation 
site cleaniip standard and is available through the RCRAiSuperfund Hotline at 800-424-9346 for calls from outside the Washington, DC area and at 703-412-9810 for calls 
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from within the Washington, DC area For the hearing-impaired, the number is 800-553-7672 (toll-free), or 202-260-3000 (local) The Cleanup Regulation Electronic Bulletin 
Board can be accessed at 800-700-STDS (800-700-7837) outside the Washington, DC area and at 703-790-0825 within the Washington. DC metropolitan area 

In addition to outreach activities geared towaid the general public €PA is also seeking input from individuals actively involved in environmental and radioactive material 
management through the establishment of a subcommittee under the auspices of the National Advisory Council for Environmental Policy and Technology (NACEPT) 
NACEPT is chartered under the Federal Advisory Committee Act and provides extramural environmental policy information and advice to the EPA Administrator and other 
Agency officials Membership on the subcommittee established to advise on today's proposal consists of individuals from a wide variety of governmental agencies industry 
and public interest groups thereby ensuring balanced representation The NACEPT Siibcommittee has met twice and conducted a teleconf~rence call 

During the initial NACEPT Subcommittee on Radiation Site Cleanup Regulations held in October 1993, the following major issues were raised 

* The radiation site cleanup standard should be measurable and verifiable 
* The rule should consider local slatutes and cultural needs, and involve a!! levels of government as we!! as the pubiic early in the process 
* EPA should consider the rule's impact on the current waste management infrastructure 
* The cleanup standards should be developed in the context of other regulations 

The subcommittee members did not agree on an appropriate risk level or whether or not the regulation should be a single number or a range There was consensus that the 
regulatioii should be protective verifiable and measurable but there was no consensus on prioritizing these goals The subcommittee also recognized that institutional 
controls would be necessaiy at sites with restricted uses Members discussed the issues of enforceability local community responsibility and maintaining the effectiveness 
of controls over time 

In February 1994 the NACEPT Subcommittee held a second meeting via conference call The meeting addressed the following major topics 

* Cleanup levels 
* Land use 
* Site-specific public participation 
* Preliminary issues on waste disposal 

The subcommittee members supported a risk based standard and applauded the use of a single target Subcommittee members agreed that consistency with other 
regulations should be considered however there was general agreement that this should not be the overriding factor in the decision on the appropriate cleanup level 
Subcommittee members asserted that public participation is a crucial component of site cleanup Members indicated that a structure for public participation is important 
including a structure for continuing participation following remediation at sites where future uses are restricted The subcommittee discussed the use of site specific advisory 
boards (SSABs) but also acknowledged that some coordination is needed to avoid a proliferation of advisory groups 

The NACEPT subcommittee comments are further summarized in Section IV 

EPA has also sought comment from its Science Advisory Board (SAB) concerning approaches for developing and implementing a radioactive material cleanup standard 
[add information concerning presentations to SAB and comments received 

Finally EPA is working to ensure that the development and implementation of this proposed rule is coordinated with other Federal agencies involved in radioactive material 
management The AEA and Reorganization Plan No 3 specify that the Department of Energy (DOE) and the Nuclear Regulatory Commission (NRC) have the authority to 
implement and enforce these standards at sites under their jurisdiction The President's message to Congress upon transmitting Reorganization Plan No 3 indicates that to 
avoid duplicative efforts at NRC-licensed facilities NRC would retain responsibility to enforce the standards This message to Congress in addition to the Reorganization 
Plan itself the AEA and the MOU between EPA and NRC (57 FR 54127) reflect the recurring intent of both Congress and the Executive Branch that federal agencies 

Avoid setting duplicative or piecemeal radiation protection regulations and 

Coordinate the implementation and enforcement of generally applicable radiation protection standards 

For example the President's Message states #The Atomic Energy Commission's authority to set standards for the protection of the general eiivironment froin radioactive 
material would be transferred to the Environmental Protection Agency AEC [now NRC] would retain responsibility for the implementation and enforcement of radiation 
standards through its licensing authority " 

In addition the AEA provides other examples in which EPA and NRC are expected to coordinate the exercise of their respective authorities to protect human health and the 
environment from radioactive materials For example NRC must ensure that the management of byproduct material conforms with the standards promulgated by EPA under 
Section 275 of the AEA This is consistent with the approach taken in the Reorganization Plan EPA and NRC's authority to protect health and the environment from risks 
associated with byproduct material is intended to be a coordinated effort rather than duplicative effort 

Ttiis iiiieiii that the agencies coordinate implementation of cleanup efforts was also reflected in the November 1992 MOU between EPA and NRC The MOU shows that 
NRC and EPA have agreed to minimize duplicative or piecemeal regulations and "ensure that standards and regi~lations when issued can be effectively implemented " It also 
specifies procedures for coordinating standards-setting and implementation responsibilities and reiterates the understanding that EPA issues generally applicable standards 
under the Reorganization Plan and NRC implements them through its licensing and regularoy authority 

B. GOALS OF THIS PROPOSED RULEMAKING 

Today's proposed rulemaking has foiir main goals 

* First EPA is proposing cleanup standards that are fully protective of human health and the environment EPA acknowledges that cleanup of radioactive materials 
to achieve a standard of 15 mremlyr for unrestricted use for all exposure pathways is not always technically feasible As a result EPA is also allowing for 
alternative site uses and the coupling of site cleanup with active control measures to achieve the dose limit of 15 mremlyr which is the same risk limit applied for 
unrestricted use of a site In this way EPA is proposing to maintain a cleanup standard that is fully protective of human health while allowii~g for flexibility in 



site specific cleanup approaches Furthermore requiring the protection and remediation of ground water affected by contaminated sites to Maximum Contaminant 
Levels for radionuclides is fully consistent with the human health protection goals specified under the AEA and Safe Drinking Water Act In addition EPA has 
concluded that the cleanup standard proposed today is also protective of other environmental receptors typically found at contaminated sites including fish 
wildlife birds and plants 
Second defined cleanup standards provide greater certainty for concerned public site owners and operators in terms of the cleanup goals they are to achieve This 
certainty will reduce transaction costs by iessening or eliminating the time and resources previously iiivested in conducting pre cleanup assessments and 
negotiating a cleanup goal 

0 Third the proposed rule promotes meaningful communication with the public to inform individuals of activities at contaminated sites and to consult with individuals 
affected by cleanups when alternative site uses and active control measures are proposed In this way the public will be made aware of the human health risks 
associated with the sites and will be consulted when radioactive materials will remain at the sites at levels above those suitable for unrestricted residential use 
Furthermore the use of a consistent radioactive material cleanup standard for all sites ensures that protective cleanup levels will be achieved in spite of a site's 
location In this way all ethnic socioeconomic and racial groups located near contaminated sites undergoing cleanup will be protected equally 

0 Finally EPA is promoting the use of innovative cleanup waste minimization and pollution prevention technologies By expressing the cleanup standard as a dose 
limit to be achieved for the overall site rather than as a concentration standard to be achieved in the soil or other med~a EPA is promoting the use of the most 
effective approaches to achieving the cleanup level which should result in the generation of less waste material for ultimate disposal Furthermore EPA is not 
specifying the cleanup technologies to be used at contaminated sites As a result EPA is leaving the regulated community free to develop and implement 
innovative and cost effective approaches for site cleanup Over time certain technologies may become recognized as best abie to achieve the cleanup standards 
and as a result will become more cost-effective through mass production and marketing of the technologies 

In sum, through today's proposal, EPA is establishing consistent cleanup standards that protect human health and the environment These standards will be implemented 
equitably and will promote waste minimizationlpollution prevention and the use of currently available innovative cleanupltreatment technologies 

C. RELATIONSHIP TO WASTE MANAGEMENT RULE 

In a companion rulemaking effort EPA is developing proposed regulations to establish uniform standards governing the management of radioactive waste materials 
including those waste materials generated during radioactive site cleanups In the October 21 1993 ANPRM EPA requested specific comment on radioactive waste 
management issues 

The pending radioactive waste management rules will set standards that provide for the protection of human health and the environment and that promote cost-effective and 
implementable approaches to radioactive waste management (including disposal) These regulations will apply to wastes generated at facilities that are being cleaned up and 
to facilities that treat store and dispose of radioactive wastes 

The issues that EPA are currently evaluating with regard to radioactive waste management include the scope and applicability of the waste management rules and the 
relationsh~p between regulatory standards and guidance to deal with waste treatment storage and disposal activities The Agency is also evaluating how today's proposal 
will affect the volumes of wastes generated during radioactive site cleanup In relation to the availability of waste disposal sites and their capacities The Agency recognizes 
that given the potential inadequacy of existing licensed disposal sites to accommodate the volumes of radioactive waste anticipated from site cleanups alternative waste 
management options should be considered including the use of above-ground onsite retrievable storage These and other issues currently under review by the Agency will be 
presented in a Radioactive Waste Management Issues Paper to be published by EPA in the near future The Agency anticipates publishing a proposed radioactive waste 
management rule in the Fail of 1995 

11. DESCRIPTION OF THE PROPOSED RULEMAKING 

A. STATUTORY AUTHORITY 
[This section wi l l  b e  expanded with the assistance o f  OGC.] 

1. Atomic Energy Act 

EPA is proposing today's rule pursuant to the Agency's authority under the Atomic Energy Act (AEA) of 1954 as amended (42 U S C 3 2011 et seq ) and Reorganization 
Plan No 3 of 1970 (35 FR 15623) Reorganizat~on Plan No 3 established the Environmental Protection Agency (EPA) and provided the Agency with certain authorities 
previously vested in the Atomic Energy Commission Specifically the Plan provided EPA with the authority to establish "generally applicable environmental standards for the 
protection of the general environment from radioactive material " As stated in the Reorganization Plan "standards mean limits on radiation exposures or levels or 
concentrations andlor quantities of radioactive material in the general environment outside the boundaries of locations under the control of persons possessing or using 
radioactive materials " These generally applicable standards can include among other things limits on human exposure to radioactive material and cleanup levels for 
allowable concentrations or quantities of radioactively contaminated material in soil and other media 

2. Relationship to CERCLA 

Today's proposed cleanup standards for radioactive materials specifically apply to Federally owned or operated facilities and IqRC licensees In additiori because the 
standards proposed today address materials that are "hazardous substances pollutants and contaminants" under CERCLA and because these standards are generally 
applicable are protective of health and the environment and are enforceable by Federal agencies these standards may also be applied as "Applicable or Relevant and 
Appropriate Requirements" (ARARs) under CERCLA autk~ority 

Under CERCLA. if any "hazardous substances, pollutants, or contaminants" will remain onsite once a remedial action is completed, and if any environmental standard "is 
legally applicable or is relevant and appropriate under the circumstances," then the remedial action must require "a level or standard of control for such hazardous 
substance or pollutant or contaminant which at least attains such legally applicable or relevant and appropriate standard. requirement, criteria or limitation " Because 
radionuclides are "hazardous substances, pollutants, and contaminants'' under CERCLA and because EPA's generally applicabie standards are protective of health and the 
environment and are enforceable by federal agencies, today's proposed radioactive material cleanup standards may be used as ARARs under CERCLA 

3. Relationship to RCRA 
[To be  added.] 
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B. APPLICABILITY 

Today's proposed rulemaking sets standards for the cleanup of radioactive materials found at federally owned or operated facilities Nuclear Regulatory Commission licensed 
sites Department of Defense-owned or operated facilities or other sites owned or operated by the federal government However the NRC plans to publish decommissioning 
standards and if EPA determines that NRC's regulatory program achieves a sufficient level of protection of the public health and environment EPA will propose in the 
Federal Re~ister that NRC licensees be exempted from these proposed standards There is additional discussion in Section ll(E) of this preamble on a Memorandum of 
linderstanding signed between EPA and the NRC which governs the proposed EPA regulations and the proposed NRC decommissioning standards Sites remediated under 
CERCLA authority may also be required to comply with the cleanup standards in today's proposal because of their status as an Applicable or Relevant and Appropriate 
Requirement (ARAR) Disposal at facilities regulated under 40 CFR part 191 uraniurn miit tailings piles disposed of under 40 CFR part 192 and CERCLA sites remediated 
under 40 CFR part 300 are not addressed by the proposed cleanup standards 

The characteristics of the sites affected by today's proposal are summarized below 

1. DOE Sites 

DOE is responsible for cleaning up more than 100 contaminated facilities in 36 states and territories Radioactive contamination at these facilities ranges from small slightly 
contaminated laboratory rooms to large complex highly contaminated processing plants as well as surrounding contaminated lands In addition to sites that are 
government owned DOE has responsibility for some sites that were formerly used in government operations or for the benefit of the government Active sites are under the 
Waste Operations programs and inactive or surplus sites are under the Environmental Restoration program Waste management includes the treatment storage and 
disposal of high level transuranic low-level chemically hazardous mixed and solid wastes 

The environmental restoration program includes remedial actions and decontamination and decommissioning Remedial actions are primarily concerned with all aspects of 
the assessment and cleanup of inactive potential release sites decontamination and decommissioning are primarily concerned with the safe caretaking of radioactive and 
hazardous materials at surplus nuclear facilities Most problems addressed ~n environmental restoration are the result of past waste management practices that although 
considered acceptable at the time do not meet the more stringent standards for protection of human health and the environment included in today's proposal 

The types of sites addressed under the DOE environmental restoration program include 

* Diversified Laboratories There are 10 major national laboratories and four more focused laboratories that conduct diversified research programs Radioactive 
contamination is generally widespread at these complexes For example the Hanford Washington site has identified approximately 1 100 waste subsiles requiring 
contamination Most of these subsites were contaminated by onsite storage or soil disposal of low level radioactive and chemical waste resulting primarily form 
the production and chemical processing of plutonium 

* Nuclear Materials Production Four sites were devoted primarily to the production of nuclear fuels Cleanup recently began at the Fernald environmental 
Management Project where low level waste thorium compounds and radium bearing residues are undergoing remediation 

* Weapons Production and Testing Sites Six DOE complexes handled nuclear weapons from the design and testing phases to the full production phase These 
sites all have localized sub surface contamination and some have surface contamirlation with hazardous and mixed wastes related to drilling mud disposal pits 

* Physical Research Sites devoted to basic research include Fermi National Accelerator Laboratory Princeton Plasma Physics Laboratory and Stanford Linear 
Accelerator Center 

* Waste Burial Sites Malor waste disposal locations include Hanford Oak Ridge Sdvariiiall R~ver Idaho National engineering Laboratory Los Alamos National 
Laboratory Fernald and the Nevada Test Site Smaller quantities of wastes are also buried at Ames Laboratory Brookhaven National Laboratory Sandia National 
Laboratory Albuquerque Lawrence Livermore National Laboratory Paducah and Portsmouth 

* Defense Funded Environmental Restoration Projects this program consists of 23 sites involved in the nuclear weapons program 
Non Defense Funded Environmental Restoration Projects Typically these 22 sites were rommitted to the development of civilian nuclear power 

2. NRC Licensees 

The NRC and its Agreement states currently license about 24000 iacilities for the production and handling of radioactive materials About one third of these are NRC 
licensees while the remainder are licensed by Agreement states under Section 274 of the AEA Licensees include nuclear power plants universities medical institutions 
radioactive source manufacturers and companies that use radioisotopes for industrial purposes 

About 25 percent of NRC's 7 500 licensees use either only sealed radioactive sources or only small amounts of short-lived radioactive materials Activities at facilities using 
only sealed sources are not likely to result in radioactive contamination that will need to be cleaned up because the radionuclides generally remain encased unless the 
sealed source is broken open 

Overall, a small number of NRC licensees (e g , radioactive source manufacturers, radiopharmaceutical producers, and radioactive ore processors) conduct operations that 
could result in substantial radioactive contamination $11 portioi?~ of the facility In addition, about 250 facilities associated with the production of nuclear power maintain large 
inventories of radioactive materials, and many of these facilities may need to be cleaned up before the licenses car1 be terminated 

3. DOD Sites 

The Department of Defense's Installation Restoration Program (IRP) consists of over 17,500 potential hazardous waste sites located at 1,877 installations However, only a 
few of these sites are currently known to have radioactive conlamination DoD sites may contain small enclosed radiation sources, such as radium and tritium instruments, 
larger sources, such as research reactors contaminated with fission products, and dispersed sources, such as laboratory waste storage area:; and test ranges contaminated 
with depleted uranium 

Most radioactive material handled at miliiary sites results from research and development testing of military munitions and testing and operation of military reactors The 
majority of radioactive waste is transferred to approved disposal sites and is not a threat to the local environment However both past and prasent DoD activities either 
generate or have the potential to generate radioactive waste These practices include operation of nuclear reactors for energy production and research maintenance of 
nuclear powered ships detonation of nuclear weapons and firing of depleted uranium shells at test sites and storage of about seven million pounds of thorium nitrate and 
16 000 tons of zirconium bearing ore containing 0 3 to 0 4 percent uranium and thorium as part of the National Strategic Materidls Stockpile 
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4. CERCLA Sites 

The cleanup standards may be applied to CERCLA sites contaminated with radioactive materials as an Applicable or Relevant and Appropriate Requirement (ARAR) Under 
the National Contingency Plan (NCP) EPA defines ARARs as either applicable requirements that address a hazardous substance pollutant or contaminant remedial action 
or other circumstance at a Superfund site and that are enforced under existing law or relevant and appropriate requirements which address situations sufficiently similar to 
those found at a contaminated site to be well-suited for site remediation The substantive requirements of this rule would be expected to be an applicable requirement under 
CERCLA for those federal facility sites which are also considered applicable under this rule The determination of whether these substantive requirements would be 
considered relevant and appropriate would require a comparison of eight site specific factors 

C. MATERIALS COVERED IN THE PROPOSED RULE 

Today's proposed rule sets standards for the cleanup and release of sites containinated with radioactive materials Radioactive materials generally are those mate~idls 
containing radionuclides in concentrations that exceed typical natural background concentrations for their respective media Radionuclides are those types of atoms which 
spontaneously iindergo radioactive decay This process of decay involves the spontaneous transformation of a radionuclide into one or more different radionuclides 
accompanied by either the emission of energy and/or particles from the nucleus nuclear capture or ejection of orbital elements or fission Radionuclides inay also decay into 
a more stable state eventually reaching a non-radioactive isotopic form or decaying into an interim radionuclide which is very long-lwed The type of radiation emitted by this 
decay process in a particular radionuclide depends upon the exact nature of the nuclear transformation and may include emission of alpha particles beta particles gamma 
rays neutrons or photons It is these emissioris that causes radiation exposure and damage to human health and the environment 

1. Human Health Effects 

The level and type of hazard posed by radionuclides vary depending on such characteristics as the radionuclide's radioactive half life the types of radiation it emits the 
energy level of the emission(s) and its ability to concentrate in the body Different radionuclides will irradiate different parts of the body causing different types of cancers 

There are three major types of long term health impacts from exposure to radiation cancer hereditary effects and developmental effects on fetuses such as menial 
retardation Since there is such a strong foundation for quantifying the risk of fatal cancer EPA's consideration of fatal cancers is the principal health consideration in this 
rulemaking Risk distribution of health effects from radiation calculated for most sources considered for regulation show that fatal cancers occur more frequently than 
non fatal cancers and are substantially more significant than genetic or developmental effects 

Radiation is a demonstrated human carcinogen No level of radiation exposure is expected to be risk free Health effects from radiation have been observed in studies of 
occupationally exposed workers medically irradiated individuals and survivors of the Hiroshima and Nagasaki atomic bombs This information has been supported by 
studies of animals in laboratories However the effects of radiation doses at low levels of exposure can only be calculated by interpolating between the observed rates at 
higher doses and those al  background levels since the increases at low exposure levels can not be directly observed Some pollutants cause diseases that are unique to the 
pollutant asbestos causes asbestosis Radiation however causes the same types of cancers e g leukemia and lung and liver cancer that are caused by other factors 
Since these cancers are not uniquely associated with radiation it is not possible to differentiate cancers caused by radiation from other cancers 

The second type of effect is the induction of hereditary effects in descendants of exposed persons which vary in degree and effect and may even be fatal It is also 
assumed that there is no completely risk free level of exposure for hereditary effects Although hereditary effects have been observed in experimental animals at high doses 
the expected rates in humans are too low to be observed 

Based on extensive scientific evidence EPA believes it prudent to assume that carcinogens including radionuclides pose a risk of health effects even at low levrls of 
exposure i e there is no compelling evidence of a threshold Based on this science policy judgement EPA calculates health risk estimates assuming that the risk of 
incurring either cancer or hereditary effects at low levels of exposure is linearly proportional to the dose received in the relevant tissue However the severity of either effect 
is not related ro tile amount of dose received That is once an effect has been induced its severity is independent of the dose 

Regarding cancer there continues to be uncertainty on how best to interpolate between the absence of radiation effect at zero dose and the observed effects of radiation 
(mostly at high doses) in order to estimate the most probable effects at doses that represent small increases above natural background radiation Taken together however 
current scientific data are generally indicative of risk per unit dose at low levels that is already a factor of 1 to 3 lower than those observed at higher levels 

2. Categories of Radioactive Materials 

Radioactive materials can be grouped into five general categories 

* Source material 
* Special nuclear material 
* Byproduct material 
* Naturally-occurring or accelerator-produced radioactive material (NARM) and 
* Naturally-occurring radioactive material (NORM) 

The cleanup standards proposed today apply to all source material special nuclear material and byproduct material and to NARM and NORM at federal facilities and NRC 
licensees 

Authority for the rddi~active material cleanup standard in today's proposal is drawn from the AEA and Reorganization Plan No 3 of 1970 Source special nuclear and 
byproduct material are given special status under the AEA because they are uniquely associated with atomic energy production Consequently they are often referred to as 
AEA materidls 

Source material is that which is essential to the production of spent nuclear materials and generally includes uranium and thorium or any combination of these materials or 
ores that contain 0 05 percent or inore by weight of uraniiim or thorium Source materials are primarily composed of unrefined and refined ores from which thorium, uranium, 
and other elements are extracted Source materials also rnclude purified materials or byproducts used or produced in the itraniurn enrichment and fuel fabrication process 



Special nuclear material includes plutonium and uranium enriched in the U 233 or U-235 isotope and any other material that the Department of Energy determines to be 
special nuclear material Examples of these materials include enriched uranium at nuclear fuel fabrication plants nuclear fuel at reactor sites nuclear weapons components 
and purified radiation sources used in research 

Byproduct material includes any radioactive material yielded in or made radioactive by exposure incident to the process of producing or utilizing special nuclear material and 
the tailings or wastes produced by the extraction of concentration of uraniiim and thorium from ore processed for its source material content A wide range of radionuclides 
used for medical diagnosis and therapy research and commerciallindustrial applications are derived from byproduct materials These materials also include radionuclides 
found in uranium and thorium mill tailings and uranium and thorium series radionuclides 

Naturally-occurr~ng radioactive material (NORM) is a subset of naturally occurring and accelerator-produced radioactive material (NARM) This larger category of NARM 
includes any nuclide that is radioactive in its natural physical state, excluding source. byproduct, and special nuclear material, and any radioactive material produced as a 
result of nuclear transformations in an accelerator 

NORM is specifically differentiated from NARM because it constitutes the cosmic and terrestrially generated background radiation found on the earth While NORM is found 
as a background radiation source it can also be used as a source for industrial and commercial purposes For example radium sources are used for producing needles 
gauges and dials and NORM is found in the ores and large-volume wastes generated and managed at mining and mineral processing sites coal and coal ash storage sites 
and oil and gas exploration and production facilities 

The standards in today's proposal require cleanup to 15 mremlyr above background radionuclide concentrations Such background radiation is primarily caused by cosmic 
and terrestrial radiation sources of natural origln As a result although NORM is categorized as a radioactive material addressed by today's cleanup standard naturally 
occurring radioactive material would be considered background radiation if it is present on a site as a primordial source However when the NORM becomes concentrated 
for production or as a waste material atid as a result poses an excess cancer risk it becomes subject to the cleanup standards in today's proposal that allow the release of 
feaeral facility sites 

D. SCOPE AND APPLICABILITY OF THIS PROPOSED RULE 

Today's proposed rule stipulates cleanup and supplemental standards for the protection of human health and the environment from the multiple radiation exposure pathways 
found at radioactively contaminated sites However EPA acknowledges that somewhat different approaches for setting cleanup standards are appropriate for radioactive 
materials in ground water in contrast to radioactive materials in soil and structures on the overall site These approaches are addressed separately in the proposed rule and 
in the following discussion 

1. Overall Site 

Today's proposed regulations establish radioactive material cleanup standards in the form of a dose limit applicable to an entire site including soils structures, surface 
water and air Cleanup standards for ground water are addressed separately Site areas affected by this proposed rule are defined as those areas contained within the 
boundary of a location under the effective control of the implementing agency possessing or using radioactive materials or radroacfive waste 

Under proposed 40 CFR part XXX subpart A contaminated sites are to be cleaned up in a manner that ensures that members of the public will not receive a dose in excess 
of 15 mremlyr from radioactive materials remaining at the site after cleanup This standard may be achieved either through cleanup of a site to ensure that an individual will 
not receive a dose in excess of 15 mremlyr through all likely exposure pathways or through a combination of site cleanup and active control measures that will also limit 
individual exposures to less than 15 mremlyr Since EPA assumes a simple linear relationship between radiation dose and cancer risk the proposed regulations are intended 

to limit the allowable exposure level for an individual in terms of a lifetime cancer incidence risk to 3 x By expressing the cleanup standard in terms of a dose limit 
EPA is leaving the exact scope and nature of cleanup activities open to determination by site personnel and approval by regulators 

When determining likely exposure scenarios for a contaminated site EPA distinguishes between on site and off site exposure pathways In this way greater certainty may 
be placed on developinq cleanup activities that limit exposures to the public For example a site could be remediated for future use as a commercial or industrial facility 
Therefore exposures could be limited to the cleanup standard through a combination of cleanup activities and control measures limiting the amount of time individuals spend 
on-site working at the facility In addition the site would also need to be cleaned up to limit exposure to the radiation cleanup standard for individuals who live or work near 
the site year round and for extended periods of time each day 

EPA is specifying that contaminated site owners and operators must clean up contaminated materials found at the site to achieve the cleanup standard As a first priority the 
owner or operator should ensure that the site is cleaned up to a level that will allow for unrestricted residential use of the site If the site cannot be remediated for unrestricted 
residential use the site owner or operator is required to propose an alternate site use and cleanup approach which may include the use of active control measures to limit 
the amount of time individuals are exposed to the radioactive materials or the intensity of that exposure Once the alternate site use cleanup approach or active control 
measures are identified the site owner or operator must ensure that the cleanup is implemented and the site is maintained in a way that will limit the exposure of individuals 
located on site and off site lo less than 15 mremlyr for a period of at least 1 000 years 

By adopting this approach EPA is not specifying the areas to be cleaned up the technologies to be used or the development and application of alternate site uses and 
active control measures These decisions are left to the site owner and operator with the oversight and approval of the appropriate regulatory dgencies In ttiis wdy EPA will 
ensure that a cleanup level is achieved that protects human health and the environment but leaves sufficient discretion and flexibility in site cleanup decisions to promote 
equitable and cost effective cleanup activities 

2. Ground Water 

Under subpar! 0 of today's rule, EPA is proposing that remediation of sites shall be conducted so that radioactive material at the site shall not cause levels of radioactivity in 
any ground water that is a current or potential source of drinking water. in the accessible environment to exceed the applicable Maximum Contaminant Levels (MCLs) for 
radionuclides established under the Safe Drinking Water Act (SDWA) 

The ground-water cleanup standards require demonstrated compliance with the SDWA MCLs for radionuclides which are listed in 40 CFK part 141 The Agency is cuirently 
considering issuing revised MCLs which were proposed on July 18, 1991 (56 FR 33050) However, until that occurs, the Agency proposes to iise the current levels which 
were promulgated on July 9, 1976 (41 FR 28404) When MCLs for radionuclides are changed or added in the future, the Agency intends for those new MCLs to be the 



ground water protectioii requirements used for the purposes of setting remedial objectives 

E. MEMORANDUM OF UNDERSTANDING 

On March 16 1992 EPA and the Nuclear Regulatory Commission [NRC) signed a Memorandum of Understanding (MOU) to "establish a basic framework within which EPA 
and NRC will endeavor to resolve issues of concern to both agencies that relate to the reg~~lation of radionuclides in the environment " This MOU guides today's proposed 
EPA regulations arid NRC's pending proposal to establish decommissioning standards The MOU formally defined the roles responsibilities and separate rulemaking 
activities of each agency concerning regulations that affect NKC licensees and NRC licensed facilities that manage radioactive materials 

Under the MOlJ if EPA determines that NRC's regulatory program affords a sufficient level of protection to public health and the environment EPA will propose in the 
Federal Reaister that NRC licensees be exempted from EPA radiation site cleanup regulations This dual track approach provides the best means to help ensure that EPA 
cleanup regulations and NRC decommissioning standards are consistent and that goals of protecting human health and the environment are administered in an efficient 
manner 

F. RELATIONSHIP TO STATE RADIATION CLEANUP PROGRAMS 
[To be added.] 

Ill. STATUTORY AUTHORITY FOR PROPOSED REGULATORY APPROACH 

[This section will be expanded and revised with OGC assistance.] 

Under the Atomic Energy Act and Reorganization Plan No 3 of 1970, EPA is authorized to develop federal guidance and to establish standards to protect health and the 
environment from the effects of radiation exposure EPA is proposing today's rule pursuant to this AEA authority The Safe Drinking Water Act [SDWA) provides additional 
support and authority for EPA's action specificaliy with regard to the adoption of Maximum Contaminant Levels (MCLs) for radioniiclides as standards for ground water 
protection In the following section EPA cites the specific authorities supporting the development and impiementation of radioactive material cleanup standards for 
contaminated sites and ground water 

A. OVERALL SITE RISK STANDARD 

Under subpart A of today's proposal EPA is establishing cleanup standards applicable to an entire contaminated site including exposures derived from radioactive material 
in soils structures surface water and air EPA derives its authority to establish these cleanup standards from the AEA as amended (42 U S C § 2011 et seq ) and from 
Reorganization Plan No 3 (35 FR 15623) The Plan provided EPA with the authority to establish "generally applicable environmental standards for the protection of the 
general environment from radioactive material " As stated in the Plan "standards mean limits on radiation exposures or levels or concentrations andlor quantities of 
radioactive material in the general environment outside the boundaries of locations under the control of persons possessing or using radioactive materials " These generally 
applicable standards can include among other things limits on human exposure to radioactive material and cleanup levels for allowable concentrations or quantities of 
radioactively contaminated material in soil and other media 

The cleanup standards EPA is proposing today are expressed in terms of radiation dose limits to control the exposure of individuals located within or outside of contaminated 
sites These standards govern exposure to radioactive materials at the site to less than 15 mremlyr above natural background radiation The dose from these levels 

correspond to a lifetime cancer incidence risk of 3 x This limit is consistent with cleanup levels EPA has established under other authorities (see Section lV A 1) 

B. GROUND-WATER STANDARD 

In addition to the AEA authority EPA is using to conduct this rulemaking and to set an overall radiation site cleanup standard EPA derives authority under the Safe Drinking 
Water Act [SDWA) to set a supplemental cleanup standard for ground water As noted previously EPA is proposing that remediation of sites shall be conducted so that 
radioactive material at the site shall not cause levels of radioactivity in any ground water that is a current or potential source of drinking water in the accessible environment 
to exceed the applicable MCL for radionuclides established under the SDWA 

The SDWA provides aiithority for EPA's action as it reflects Congressional policies and purposes The Congressional purposes that the SDWA advances are consistent with 
those underlying radioactively contaminated site cleanup programs The SDWA was enacted to assure safe drinking water supplies Pursuant to § 1412 of the SDWA EPA 
has promulgated National Primary Drinking Water Regulations (NPDWRs) for contaminants in drinking water which may cause an adverse effect on the health of persons 
and which are known or anticipated to occur in public water systems (40 CFR parts 141 and 142) These regulations specify either MCLs or treatment techniques and 
contain "criteria and procedures to assure a supply of drinking water which dependably complies" with such MCLs [SDWA 9 1401) The MCLs are the enforceable standards 
under the SDWA and represent the level of water quality that EPA believes is acceptable for consumption from public drinking water supplies EPA is today proposing to 
adopt the MCLs for radionuclides as standards ior ground water protection under 40 CFR part 196 

Given the confluence of purpose of the AEA and the SDWA subpart B is designed to provide an equivalent level of protection as would occur if the SDWA reguldlioiis foi 
MCLs applied directly to ground water underlying a particular radioactively contaminated site SDWA standards are applicable to drinking water that enters the home not at 
the source of drinking water However the underlying requirement in the SDWA is that ground water that is or can reasonably be expected to be a source of drinking water 
not adversely afiect the health of persons when available for unrestricted use In order to prevent adverse human health effects and allow unrestricted use of ground waters 
SDWA standards must be applied to ground water aquifers that are current or potential sources of drinking water This is accomplished by the requirement in subpart B that 
remediation o i  a radioactively contaminated site must ensure that radionuclide levels in such ground water will not exceed the applicable MCLs for 1 000 years 

C. PUBLIC PARTICIPATION 

Today's proposal is based ori the principle that communities must be involved in the cleanup process from the preliminary planriing stages to the time the site is finally 
remediated Communities near cleanup sites including low-income, minority and Indian communities, must be provided with the opportunity to fully participate in the cleanup 
process In particrilar the rule requires that the site ownerloperator inform EPA ot the intention io  begin a cleanup action. notify aifected state, local, and tribal governments, 
circulate public notice conceriiing the cleanup, establish a site-specific repository of iriformation on the cleanup, and respond to public comments on the proposed cleanup 





inhaled radionuclides (200 mre~n) and radionuclides in the body (39 mrem) The exposure of human beings to natural radiation arises from radionuclides that are present in 
the earth or that have transferred from the earth to the atmospliere or hydrosphere such as radon The significarit exposure comes from primordial radionuclides such as 
potassium 40 rubidium 87 and the radionuclides comprising the uranium 238 and thorium 232 decay series The ultimate sources of these primordial radionuclides in the 
environment are the earth's crust and its underlying mantle 

The total concentration of major radionuclides of natural origin (potassium-40. rubidium-87, uranium-238, and thorium-232) in soil in the llnited States averages about 15 
picocuries per gram (pCiIg) Radium-226 in soil averages at about 1 pCilg. with a range of from 23 to 4 2 pCiig The resulting average gamma exposure to humans from soil 
is about 28 millirem (mrem) per year excluding exposure to radon gas which is generated from the uranium Assuming unrestricted residential use of a site, this dose is 

3 4 equivalent to a risk level of about 1 2 x 10- for a 70-year exposure or 5 3 x 10- for a 30-year exposure from these background sources in soil 

Typical concentrations of radium 226 in groundwater and surface water used as drinking water supplies range from 0 3 to 0 8 picocuries per liter (pCiiI) although 
concentrations as high as 200 pCi/l have been measured Dissolved radon 222 concentrations in groundwater typically range from 50 to 300 pCiil although concentrations 
as high as 500 000 pCill have been measured Surface water concentrations are generally below 10 pCi/I The most common sources of these dissolved radionuclides are 
igneous rocks sandstones shales and uranium-containing minerals 

By limiting exposure levels to 15 mremlyr above natural backgrourid levels under this proposed rule EPA is acknowledging that natural background concentrations of 
radionuclides vary among sites As a result radionuclide measurement methods must be adequate to distinguish contamination from natural background radiation levels 
Where possible the same ~neasurement techniques should be used for the same radionuclide at both background and contaminated sites 

Although standard procedures for conducting site specific background assessments are not yet developed radioactive contamination car1 be measured independently of 
background radiation sources using generally available procedures (Guidance which describes possible procedures for conducting site specific background assessments is 
being developed in the "Site Investigation Manual " which is currently being developed by EPA in conlunction with DOE and NRC ) 

2. Acceptable Level of Protectiveness 

Under today's proposed cleanup standard the extent of cleanup that must occur depends on the amount of remediation necessary to limit exposure to ionizing radiation to 
levels that pose an "acceptable level of risk " in order to determine the acceptable level of risk EPA examined the risk levels that were considered protective in other 
governmental actions particularly actions performed by EPA in other radiation-control programs The Agency also reviewed the precedents set in regulations guidances 
and site-specific cleanup decisions Based on these evaluations EPA has identified an annual committed effective dose limit of 15 mremlyr (0 015 mSvlyr) above natural 
background levels as the appropriate health-based cleanup standard for radioactively contaminated sites This limit corresponds to a lifetime excess cancer incidence risk 

4 level of 3 x 10- (incremental risk above background) 

The proposed cleanup standard is based on a variety of factors relating to protectiveness and consistency which are discussed in the following sections 

* I. Protectiveness 
[Add discussioii of precedents from 1992 H Habicht memo Add research from RIA concerning comparison of lives potentially lost to additional 
excavationltransporlatioii vs residual radiation left in place ] 

EPA has examined the issues of the protectiveness of various radiation levels on a number of occasions EPA radiation protectiori regulations and guidelines have 
2 specified standards that correspond to risk limits in the range of 10- to 10 For example EPA's Environmental Radiation Protection Standards for Management 

and Disposal of Spent Nuclear Fuel High-Level and Transuranic Radioactive Wastes ("High-Level Waste Rule " 40 CFR part 191) provides precedent for today's 
rulemaking This rule sets a dose limit of 15 mremlyr for all pathways and is designed to protect human health and the environment for 10 000 years In the 
preamble to that rule EPA stated that it finds that risk level acceptable because "it involves only a small number of people potentially being exposed to the 
maximum allowed individual risk " 

In addition EPA set an effective dose equivalent of 10 mremlyr for all radionuclide emissions under the National Emissions Standards for Hazardous Air Pollutants 

(NESHAPS 40 CFR part 61) This dose corresponds to a lifetime excess cancer risk of approximately 2 x In the preamble EPA stated that more stringent 
standards would produce only marginal risk reductions although costs associated with those standards would have been high and may not have been feasible 
given the clean-up technology This rulemaking included most pathways but excluded ground waters 

Standards issued under the Uranium Mill Tailings Radiation Control Act (UMTKCA), 40 CFR part 192, for cleanup of 23 uranium mill tailings sites, limit the 
concentration of radium-226, radium-228, and thorium at the surface to no more than 5 pCi/g over the background and limit the concentration of radium-226 below 
the surface to a screening level of 15 pCiIg over background 

EPA's approach to radon has been non regulatory designed to provide public information and technical assistance to enable citizens to make informed decisions 
The Agency has recommended an action level for radon of 4 pCiII Above the action level EPA recommends the application of radon mitigation measures EPA 
advises homeowners to consider mitigatinq homes that have radon levels above 2 pCiil The action level of 4 pCi/l corresponds to a lifetime (varies for smokers 

2 and non smokers) cancer risk of 1 3x10- to members of the general population In addition EPA has published model standards to reduce radon in newly 
constructed homes EF'A based its recommendations on the application of best available technological controls taking costs into consideration 

EPA has also developed a 25 inremlyr standard for public protection from the activities associated with the uranium fuel cycle (e g nuclear power plants) Other 
attempts to deal with radiation protectiori have been summarized below 

A standard of 15 mrem is generally consistent with these prior efiorts The radon standard was not developed on a strict health basis, but it took irito accoirnt the 
feasibility of mitigatioii efforts in individual dwellings The uranium tuel cycle, developed some years ago, took iiito account the benefits of the power generated If 
the NESkAPs were to lake into account the ground water pathway and were to use the 4 mrem limit that pertains to most radionuclides in water, it would closely 
approxir~ate the 15 mrem standard chosen for the WlPP rule The proposed 15 mrem standard is thiis essentially consistent with both the NESHAPs and the very 
receiit WlPP rulemakings It offers greater protection than the Fuel Cycle Rule, and is a small fraction of the 100 mrem guidelines set for radiation exposures to 
the public from all sources 
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with active control measures to restrict land use will still remain protective to members of the public 

To provide guidance to facilitate the setting of cleanup levels EPA will be providing radionuclide soil concentrations (RSCs) for sites where the intention is a release that is 
restricted to industriallcommercial uses RSCs will be disciissed in more detail in section IV C 2 of this preamble 

i. Consistency with Other EPA Regulations 

The use of active control measures during and after site cleanup as a means of achieving a clean up standard is consistent with other relevant Agency regulations 
For example under the Comprehensive Emergency Response Compensation and Liability Act (CERCLA or Superfund) future land use scenarios are considered 
in risk assessments to develop reasonable risk estimates for maximum exposed populations and to explore possible remedies Remedy selection (and allowable 
future land uses) is a risk management decision that is made through evaluating criteria outlined in the NCP In addition under the administration's proposed 
"Superfund Reform Act of 1994 " a reasonably expected future land use scenario is to be developed in cooperation with the public participation process as part of 
the remedy selection process 

lnstitulional controls may be used at Superfund sites as interim measures or as part of a final remedy When hazardous substances remain onsite and land or 
resource use is restricted the site and remedy are revisited every five years to ensure protection of human health and the environment 

iinder RCRA the owner or operator of a site must record a notation on the deed to the facility property or on some other instrument that is normally exdmined 
during title sedrch which will in perpetuity notify any potential purchaser of the property of the site's former use and any relevant restrictions (40 CFR 264 119) 
Post closure care for each hazardous waste management unit must continue for 30 years after certification of closure and must consist of at least monitorinq and 
reporting in addition to maintenance and monitoring of waste containment systems (40 CFR 264 117 Post Closure Care and Use of Property) 

EPA also has established similar provisions for high-level waste and uranium and mill tailings EPA issued these rules under the authority of the Atomic Energy Act 
(AEA) and the Uranium Mill Tailings Radiation Control Act (UMTRCA) which allow EPA to establish generally applicable national standards 

ii. Purpose of Assurance requirement and Limitation if Active Control Measures Fail 

Because control measures must be site-specific and frequently require ongoing maintenance and enforcement EPA is proposing in today's action to require 
verification of the post-remedial dose every X years after remediation 

In addition EPA is proposing that in the absence of active or effective institutional controls members of the public do not receive doses in excess of 75 mremlyr in 
excess of natural background levels In other words members of the public would not receive doses in excess of this limit even if all of the controls at a site hi1 
While EPA fully expects implemented controls to be effective this additional requirement provides assurance for cases where the effectiveness of active controls 
must be projected well into the future which is of particular concern for this proposed rule because of the long lived nature of many radionuclides 

Although a committed effective dose of 75 mremiyr corresponds to a lifetime excess cancer risk of 1 4 x this level is consistent with the ICRP 
recommendations of an overall dose limit from man-made radiation of less than 100 mrem The 75 mremiyr figure accounts for the possibility that there might be 
another source of man made radiation in the vicinity of the site EPA derived the 75 mrem figure by subtracting from 100 mrem 25 mrem allowed by the Uranium 
Fuel Cycle rule which is the highest dose allowed from a single source EPA considered it extremely unlikely that there would be several sources of man-made 
radiation within the vicinity of a single site 

Also EPA did not want to choose a number that was so low that it would in effect require a site to either be cleaned up to a level that allowed it be released for 
residential use or not to be released at all This may occur because permitting a site to be released for industrial/commercial use allows the implementing agency 
to leave a higher radionuclide concentration than if the site were to be released for residenliai use This is because an industrial/commerciaI exposure scenario 
generally has fewer exposure pathways than a residential scenario The 75 mremlyr dose has been chosen as an appropriate balance between protecting the 
public should institutional controls fail and imposing additional standards in those cases when institutional controls have been determined to be appropriate at a 
given site 

5. Time Frame 

Several critical time frame issues are involved in determining and complying with the cleanup standard dose limit of 15 mremiyr This standard is intended to limit the lifetime 

excess probability of cancer incidence for an exposed individual to 3 x The determination of this risk of cancer incidence is based upon an estimated lifetime exposure 
of 30 years for individuals located on or near the contaminated sites In addition EPA stipulates that compliance with these standards is to be achieved over a period of at 
least 1 000 years The following section discusses the rationale for these time frame issues 

i. Lifetime Exposure Scenario 

In developing the 30-year lifetime exposure scenario, EPA evaliiated the risk assessment exposure assumptions currently beirig used to assess chemical and 
radiation hazards, both by other EPA programs and by other federal and international agencies involved in radiation risk management EPA determined that the 
scenarios used by these other agencies generally assume that lifetime exposures occur over either a 30- or a 70-year period, with one recent rulemaking, the 
"Environmental Radiation Protection Standards for the Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes" using 
50 years as the lifetime exposure period (58 FR 66416. December 20, 1993) 

Although precedents exist for both 30-year and 70-year lifetime exposure scenarios, EPA chose to use the most recent, generally applicable risk assessment 
guidance available under the CERCLA program to support the risk assessment approach adopted under this rulemaking The Superfund recommendation of a 
lifetime exposure period of 30 years is the most recent assessment o i  the exposure time period issue, although the 30-year assumption is not used by all Agency 
programs It also is the most similar source of information for application to site cleanup efforts EPA believes it is important that today's proposed rule be 
consistent with the Superfund recommended exposure period of 30 years since many ot the radiatiori contaminated sites are identified under CERCLA authority 
Superfund states that the 30-year assumption represents the national upper-bound time (90th percentile) at one residence (EPA, 1989a) Superfund obtained the 
30-year assi~mption from EPA's Office of Research and Development "Exposure Factors Handbook" which is based on a 1983 survey by the Bureau of the 
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Census 

The Superfund Risk Assessment Guidance Human Health Evaluation Manual (EPA 1989a) recommends using the following assumptions when calculating 
exposures to an KME individual 

0 Members of the general population are exposed for 350 days per year for 30 years 
0 This assuinpiion is used to evaluate future residential agricultural and recreational land use scenarios for contammated sites 

Workers are exposed for 250 days per year for 25 years This assumption is used when evaluating future industriallcommercial land use scenarios 

* ii. Intergenerational Time Frame Issues 

The second time frame issue considered under today's proposed rulemaking concerns the period of time over which achievement of the cleanup standard must be 
reasonably assured EPA is proposing that contaminated sites must be cleaned up in a manner that provides a reasonable expectation that for 1 000 years after 
completion of the remedial action radionuclide concentrations in excess of natural background levels must not exceed amounts that would cause any member of 
the public to receive through all potential pathways an annual committed pffective dose in excess of 15 mremlyr In the absence of active control measures the 
same dose limit applies and the annual committed effective dose must not exceed 15 mremlyr 

One of the principal issues involved in assessing this 1 000 year period of compliance which is referred to as an intergenerational time frame concerns very 
long-lived radionuclides Such consideration is necessary to account for the risks posed by residual levels of long lived radionuclides and the growth of their decay 
products More than two dozen radionuclides are believed to contaminate sites requiring cleanup under today's proposed rulemaking The radionuclides' half lives 
rang? from less than 1 year to more than 4 5 billion years Furthermore the decay products from many of these radionuclides may also pose high radiation dose 
risks It should be recognized that the activity of individual radionuclides and radioactive decay series (radionuclides with a series of decay products) and the 
associated hazard does decrease with time The table below gives the half lives of selected radioisotopes of concern 

Because of these extended half-lives EPA determined that site cleanup activities should ensure maintenance of the cleanup staridards across multiple 
generations Although the Superfund Human Health Evaluation Manual does not provide explicit guidance on the appropriate time frame over which to assess 
radiation risks at a site it does note that consideration of multigenerational effects IS iuseful when assessing the risks posed by long-lived radionuclides 

Half Lives of Selected Radionuclides of Concern I ,... ............................................................................................................... : .................................................................................................................... 

Co-60 Cobalt 5 26 years 1 Pu-240 Pluton~um 6,580 years 
*------- -- ------ ---- ---.- - 
~CS-137 Cesium 30 years :Sr-90 Stront~um 128 years 

t 
iasource unless otherwise noted: USEPA. 1992. Guidance forData Useabilityin Risk Assessment (PartB). Final. OSWER 

b 
19285.7-098. Source: CRC 1964. Handbook of Chemistry and Physics. 46th Edition. Cleveland, OH: The Chemical Rubber 

/company. 'source: USEPA. 1989a. Risk Assessment Guidance for Superfund. Volume I. Human Health Evaluation Manual 
I d 
'(Part A). EPA 54011 -89-002. Source: USEPA. 1993a. Background Information Document for Radiation Site Cleanup I 
(Regulations. Interim Draff Number I .  December 15, 1993. 
.......................................................................................................................................................................................................................................................... 

Several other EPA regulatory prograilrs I w e  also reviewed tlris Issue EPA's h~glr-level waste (HLW) dlsposal regulat~om, 40 
CFR part 191 (1985), are des~glied to protect Iiunian health and the environment tor 10,000 years The proposed low-level 
waste disposal rule (LLW), (1989) 40 CFR parts 193 and 764, assesses healtli in the populat~on for 1,000 to 10.000 years. 
with tlhe 1,000-year tnne fratre address~irg inipacts to local population and cr~tical populatloii groups, and tlie 10,000-year ti~ne 
traine addreas~ng impacts to a regioiul population The Uranium M~ll Tailings Stalidards (under the Urauluin Mill Tail~ngs 
Radiation Control Act), (1 983) 40 CFR part 192, assess population doses over 1,000 to 10,000 years 

Several otlier EPA programs evaluate intergeneratio~ul exposures over shorter time periods The Nat~oiul Erniss~om 
Standards for Hazardous Atr Poilutants (NESHAPs), (1989) 40 CFR part 61, subparts H and 1,  iilclude an assessment ot the 
populat~on effects caused by accuinulatioii ot rad~oiiuclides 111 the environiment over a 100-year per~od Fuel Cycle Standards, 
40 CFR part 190 (1 976), assess population dose based on an accunulation ot rad~oiiucl~des in the enviroiiment over a 100-year 
per~od tor " ~ r  '"I, 2 3 ( i ~ ~ ,  and other alpha-emitt~iig rransuranlc. rad~onucl~des 



111 evaluatl~~g these latter precedents, EPA deter~nlned tliat the 100-year tlme fraile 1s customarily used to be Lollslstent wltll 
tlie t y p ~ ~ a l  expected 11fe of art operating t a ~ i l ~ t y  However, after the facrl~ty 1s closed, much of tlie radloact~ve niater~al 1s 
e~ther removed or readlly d e ~ a y s  trom the vtes typically addresjed under the NESHAPS or fuel ~ y c l e  standards T h ~ s  
comlderat~on 1s In many respects d ~ r e ~ t l y  applicable to tlie chara~ter~s t~cs  of many of the contamlluted sltes addressed by 
today's proposed rule Altliough some long-l~ved radloactlve materials may remaln on these sites a\ part of- tlie cleanup and 
d~spoaal process, tor moat rad~onuclldes of ]literest at sltes tlie peak dose o c ~ u r s  ln less than 1,000 years Therefore, EPA 
proposes to requlre tliat a n ~ ~ u a l  committed e f f e ~ t ~ v e  dose equ~vale~lt estimates be based on the greatest annual dose expected 
wlthm tlw frrst 1,000 year\ atter site remedlat~on 

For sltes at wl i l~h resldual radloactlve materials will rernaln after  leanu up, a per~od of 1,000 years 1s recognized by the 
Agency as be111g long enough to ~dent~fy  health Impacts 111 contrast, EPA ~oncluded that tlie 10,000 year tllile franie used to 
evaluate tlie lilgh-level waste rule 1s of auttlcle~lt duratlon to model the long-tern1 perforlilallce of d~sposal systems The 
ratlollale supporting tlie draft low-level rule also notes tliat a d~sposal ~ i iode l~~ ig  per~od of 1,000 to 10,000 years 1s neLessary 
w c e  several radlonuclldes are hazardous for tlils per~od, and some dlsposal methods wlll prevent radloliucl~des from reach~ng 
an exposed population for a long tllne Dlsposal of rad~oactlve waste requires by necessity the permanent ~aolatlon of 
potent~ally liani~ful mater~al trom the a ~ ~ e s s l b l e  environment By contrast, cleanup ~~iiplles re~iioval of these ktannful ~riater~als 
for dlsposal else~vliere Thus, the ~ n t r ~ n s ~ c  Ilature of these two actlvltles are dlstl~lctlvely d~tferent Thls dlffere~ice supports tlie 
use of the 1,000 tlme traiiie 111 the Lase of clealiup, thereby reducllig ~rnplementatlon burden and modeling u~icertalnty 

When predlctllig tliousands of years Into the future, uncertalntles become very large because of ~ilajor potentla1 ~hanges In the 
geohydrologlc reglliie at the slte over long per~ods of tlme Wl~ell the potentla1 Lomequences of exposure to tlie radloactlve 
source are great, as ~n the case of a Iilgh-level waste repository, dlstant future calculatrons 11iay prov~de some ~ns~gli t  
conceriilng tlie relatlve magnitude of  col1sequelices However, the comequencea of exposure to resldual rad~oactlvlty at levels 
approach~ng background are small, and conslder~ng the large uncertalntles, long tenii model111g of near background doses may 
be virtually nlean~ngleas In llgl~t of tlxs, EPA does 11ot belleve ~t would serve any purpose to attempt to estllnate radlatlon 
doses from res~dual rad~oactlv~ty greater tlian a thousalld years llito the future 

111 sum, EPA 1s proposing an ~ntergenerat~olul time franle of 1,000 years as tlie assessment per~od for clea~lup actlvltles to 
ensure that tlie creatlon of decay products and the long-tenii lt-~tegrlty of actlve cotltrol measures 1s adequately considered 
Furthenilore, the 30-year 11fet1me exposure acemrlo 1s consistent w ~ t h  current EPA and risk assessment procedures followed 
tor CERCLA cleanups or renioval actlons 

Rad~onucllde conceutratlon levels and as so~~a ted  rlsk levels that Lan be qualitlfled vary depending on the radlotlucl~de of 
Interest Elgl-rt radlonuchdes ldelltlfled by EPA liiay be dlff~cult to d e t e ~ t  at a r ~ s k  level of 1 x 10 4, cons~denng MDCs 
generally acli~evable by cctmmerclal laboratones, so~ls  contali~~lat~on, and realdentla1 exposure seemnos In add~tlon, mneteen 
radlonuclldes would be dlfftcult to detect ~n solls at concentratlorn equ~va le~~ t  to a r ~ s k  level of 10 About 30 rad~onucl~des 
would be d ~ f t r ~ u l t  to d e t e ~ t  In \oils at concentratrons equ~vale~lt to a rtsk level of 10 (' 

In actual n~easureiiient sttuatlom ant~crpated tor sites affected by today's proposed rule, a ~omb~lnatlon of held survey 
teclinlques and laboratory measuremelits may prov~de the most etf~clent Iiieans of measur1I1g levels of radloactlve mater~als 
As dts~uased above, ex~luslve rellallce on e~ther held survey techniques or laboratory ~i~easure~iie~lts  may 11ot always be 
adv~jable Instead, held survey tireasurement techn~quej can be used to focus and eLononilze on laboratory ~nedsurements 

In general, EPA concludes that suff~c~erit f~eld or laboratory rad~onucllde measurenient techn~ques are available to support 
~mplenientat~on of today's proposed rule at the proposed r~ak  level At levels below that proposed, measure~nent Issues become 
~ricreas~l~gly d~ff~cul t  to overconie 

7. Population and  Individual Risk 

The cleanup standard EPA IS proposing 1s ~ntended to protect the reaso~ubly max~mally exposed ~ ~ i d ~ v ~ d u a l  (RME) In the 
populat~on located on or near a contamlllated stte The RME I \  defined a\ the ~ndlvldual recelvllig the rad~atlon exposure 
experienced by the 95tli pe r~en t~ le  and above of tlie populaool-r near a site (1 e , the upper t ~ v e  percent exposure level for 
~nd~vlduals at the slte) When calculat~ng the RME exposure level. EPA assumes that everyone 11vlng or worklng near a vte IS 

exposed to radloact~ve mater~als tlirough li~ult~ple exposure pathways, ~ c h  as extenxi1 radlat~on trom plroton-emltt111g 
radlonuclldes 111 soll, 11111alatlon ot resuspended so11 and dust contalnlng rad~onuclldes, rncldental 1ngestlo11 of so11 contalnlng 
radlonucl~des, or Ingejtlon o f  d r~nk~ng  water contalrilug r ad~o~- tu~ l~de \  transported from so11 to potable grou~ldwater {ourLes 



As a result, tlie RME exposure accounts for ~iiult~ple rad~oact~ve ~iiater~al sources By protecting th~s  upper-bou~rd rnd~v~dual 
exposure, EPA belleves that tlie nlajor~ty ot t~idrvrduals at a site are protected 

EPA also evaluated tlie use ot a populat~ol? r ~ s k  est~mate as tlie bas~s  tor the cleanup standard Populat~on risk refers to an 
estllnate of the extent of hami tor the populat~on or populat~on segment be~ng addressed Populat~on r ~ s k  rs often expressed as 
the number of health effect cases (e g , cancer cases) In the populat~on of Interest over a spec~fred per~od ot tlriie EPA 
typ~cally uses estllliates of populat~on r ~ a k  to look at the costs and benet~ts of a spec~f~c  regulat~o~i For example, tlie regulatory 
llilpact arulys~s for today 'a rule assesses the ~iurliber ot cancer cases averted through appllcat~on of the cleanup standard and 
tlie assoc~ated coats When settllig rad~onucl~de and cliem~cal carclnogeii standards, however, EPA generally coiis~ders 
~ n d ~ v ~ d u a l  risks (e g , to tlie RME) 

EPA 1s ualng the RME as tlie bas~s tor today's proposed r ~ s k  standard 111 order to be conslatent w~tli EPA pol~cy and recent 
r ~ s k  assessment gu~da~ice 1 Add drscussroii of 1992 H Hab~clit memo I For example, tlie Natlo~ul 011 and Hazardous 
Substance Coiitlngency Plan for Supertu~id Renied~atron (40 CFR 300) outl~nes procedures for assessllig r ~ s k  to the RM E at 
hazardous waste altes The r ~ a k  range to be acli~eved under CERCLA slte clean ups of to 10 (' IS also det~ned for 
coiitroll~ng exposures to tlie RME 

L111irt11lg the RME to a spec~ t~ed  r ~ s k  and cons~der~ng population r ~ s k  111 support of costiberiet~t a~lalyses 1s protectlve ot liu111a11 
liealtli arid 1s com~stent with the general approach of other EPA progralns, ~ncludtng rad~oact~ve ~liatertal ~iia~lagement 
programs Furthemlore, assessing the reaso~uble ~ n a x ~ n ~ a l l y  exposed (RME) rr~d~vrdual IS com~stent w~tli Supertund gutdance 
[Add stronger r a t ~ o ~ u l e  tor cons~ste~~cy w~tli Supertu~id] The reaso~ubly maxlrnun exposed (RME) r ~ s k  measure estnnates a 
conservative exposure case tliat 1s well above the average case but 1s still w1t1111-i tlie range of poss~ble exposures I D~scuss how 
tli~s compares w~tli tlie " u s ~ a l "  rad~at~on regulatory or gurda~ice a ~ u l y a ~ s  ] 

8. Cost 
[Tlzis sectioit will be developed wkeri tlze cost arzalysis portiorz of tlze RIA is cottzpleted.] 

9. Worker Health and Safety 
[Tlzis sectiori will be expartded wherz tlze worker kealtli arid safety arialysis portioli of tlze RIA is coitzpleted.] 

L ~ k e  regulatory costs, 1111pacts ot  tlie proposed regulat~on on worker liealtli and safety ~nclude tlie rncremental Impacts above 
those tliat would have been ~ncurred In the absence of the proposed standard Worker liealtli and safety mipacts arlse from 
r a d ~ o a ~ t ~ v e  and lion-rad~oactrve sources Tlie r a d ~ o a ~ t ~ v e  sources of worker ~iiipacts are caused by clunging tlie per~od of 
exposure to tlie rad~oact~ve wastes relat~ve to what tliey would liave been 1x1 the abse~ice ot tlie proposed standard Tlie 
non-rad~oact~ve sources 111clude o~isite lndustrldl accrdents and traff~c acc~denta caused by tramportat~on ot tlie waste to ott-s~te 
d~sposal t a c ~ l ~ t ~ e s  

'The estl~iiated rad~at~on-related worker nilpacts reflect the d~ttere~ice in tlie number ot person-hours of exposure assoc~ated 
w~tli reiiied~atlng a slte to meet tlie proposed standard relat~ve to tlie cleanup level tllat would Iuve bee11 ach~eved otlierw~ae In 
calculat~ng tlie lion-rad~at~on-related worker Impacts, EPA est~il-~ated the nuniber ot i~idustrial and traft~c acc~dents assoc~ated 
w~tli the d~fterent level of r e~ned~a t~on  ettort necessary to achieve the proposed standard 

The proposed standard would cause an est~~iiated [~ncreaseidecreasel In both fatal and no~r-tatal worker ~nc~dents As w~tli the 
est~iilated regulatory costs, tlie ~ndlv~dual Irilpacts appear to be h~ghly slte-specltrc Tlie major deterni~~lants appear to be the 
acttvlty level of tlie rad~oriucl~de con tan~~un t s ,  the total voluiie of contamlrutlon, and tlie basel~ne cleanup level that would 
have been acli~eved 111 tlie absence of the proposed standard 

10. Ecological Effects 

The cleanup standard EPA 15 proposing IS mended to l113i1t excess cancer ~ncide~ice 111 hu~iiam to 3 x 10 Altliough EPA set 
tlus standard at a level des~gned to protect llunali Iiealtli, 1111s standard 1s also protectlve to many ecolopcal receptors EPA 
~nteiids that today's proposed sta~idards be suit~c~ently protectlve of ecological receptors However, d ~ t t ~ c u l t ~ e s  111Iierent In 
assessrlig rad~at~on expowre levels to ecolog~cal receptors, such as flsli, w~ldl~te ,  and plants, and I~mitat~o~is in tlie 
u~idersta~id~ng ot rad~at~on dose-response relat~omh~ps for many of these receptors make the predlct~on ot ecolog~cal ettects at 
contam~nated sltes problemat~c I\lonetliele\s. several conclus~om call be drawn from tlie exlatlng I~terature concerning the 
ettects of rad~at~on on ecologrcal reLeptors 



One important aspect of exaiiltlning ecological effects 1s chronic exposure lilipacts troiii chroii~c exposure to rad~at~on typically 
vary w~th  the level of cellular orgaiiizat~oii in tlie receiviiig p l a ~ ~ t  or an~iiial Impacts at tlie molecular level usually requlre 
greater tliaii 10,000 rad At tlie cellular level, radioseiis~t~v~t~es vary, wit11 ~miiiature, raptdly d ~ v ~ d ~ n g  cells be~iig most 
senattive and noii-dividing and fully d~ffereilt~ated cells least sensitive There 1s a treiiiendous range of aeiisltivlty to chronic 
rad~at~on doses ainong specles With regard to plant comiiiun~t~es, early su~cess io~ul  stage corninunitres tend to be riiore 
reststant that later ones, and vascular plants are more senaltive tlian tlullophytes Reproductloll and growtli can be reduced at 
reasoilably low exposures At h~gher exposures, breakdown of commuiiity structure can be expected Radioaeiis~t~v~t~es ot 
food crops var~ed w ~ t h  winter barley bemg most semltlve aiid sl-rowtng responses siiii~lar to winter wheat A comprehemive 
review of plant sens~tivlties tnd~cated that radiose~ls~t~vit~es tor plant commun~ties with trees beiiig most s e i ~ s ~ t ~ v e  aiid 
seiisit~vities for shrubs, herbs, tliallophytes, 2nd microflora ranglng froiii most to least Old-t~eld diversity was severely 
reduced at a chronic exposure rate of approximately 1000 radlday An oak-pine forest had s~m~lar ly  reduced d~versity, but at a 
much lower ~I i ro i i~c  exposure rate of approxuiiately 100 radlday 

EPA found tliat, 111 geiieral, knowledge ot radiation effects tror-ri chronic exposures to a ~ i ~ m a l  populations in irradtated 
ecosysteii~s is more I~ni~ted tliaii on plant populations arid cornr-r~un~t~es The process moat suscept~ble to tinpa~r~nent rn ai111nal\ 
is reproduct~on The biotic and abiot~c enviro~uuent, as well as many other iniute characteristics, can s~gn~ficaritly alter tlie 
respollse ot aniiiial populat~ons to radiat~on As a result, tlie prediction of population response in irradiated ecosystems 1s 
d~ff~cult ,  unless tlie exposures are e~ther very low or very high Mammals such as burros (LDSo = 255 rad), cattle (LDS0 = 

125 to 160 rad), dogs (LDSo = 250 rad), goats (LDSo = 240 rad), and swliie (LDSo = 250 rad) are more radioseiisitive tlian 

liwnam (LDSo = 300 rad) at acute exposure levels, and because of tlie~r slow recovery rates may tend to be even more 

semltive to chronic exposure M ~ c e  irradiated 111 u l ~ r o  at a dose of 1 2 radfday had lower birth rates, h~gl-rer death rates, atid 
age-speciftc tertil~ty was reduced, wliile no effects were apparent for Iiitce ~rradiated since weaning 

EPA also found that studies on ~latural aquatic populatio~ls have been limited to systems con ta~n~~uted  w ~ t h  rad~onuclides to 
produce dose rates less than 1 radlday At such levels, the respollses of aquatic populattons to radiatiori have been very 
ditticult to docuinent and quarit~fy A 1993 revlew ~ildi~ates that reproductive aiid early developmental stages 111 acluatlc 
organlams are 1TlOht semltive to chron~c radiation Studlea of c11111ook salmon embryos trradiated w~tli low doses (< 1 radlday) 
until release as smolts showed no excess iiiortaltty, increased iiuriiber of viable eggs, and ~ncreased return of spawnlng 
females At greater doses > 9 5 radlday there were fewer returiilng spawning adults 

Ailother ~mportant aspect of examining ecological effects is acute exposures The range of responses to acute or high-level 
rad~at~on doses also vanes w ~ t h  species type Virtually all organisms requ~re an acute dose of greater than 100 rad before 
sign~ficant iilortality can be expected Effects on reproduct~on or growtli can occur at 10 perceiit to 1 percent of tlie lethal 
dose Very low doses ot less tlian one perceiit ot tlie lethal dose, are not l~kely to produce measurable perturbations 111 

populaoo~~s or communities 

Invertebrates tend to be leas seiis~t~ve tlian vertebrates. and juven~les are generally more sensitive tliaii adultj because juveiiile 
torins have more d~v ld~ng    el la W~thin tnvertebrate specles, iriales are often more sensitive than teiiiales Ranges of acute 
LDSo,\ tor radiat1o1-r exposure to ~nvertebrates vary crustaceans ( I  ,500-57,000 rad), n~ollusks (20,000 109,000 rad), and 

ecliiiiodeniis (20,000-200,000 rad) 

Respotises to radiation exposure in fisli populatioiis also varies with early life stages being Inore sensitive tliaii oldei- life 
stages. Doses greater tlian 1000 rad can cause irreversible da~nage to reproductive tissue resulting in peniiaiient sterility in 
fish. Data on effects in aiiiphibians aiid reptiles are more limited; however, aiiiphibians also exhibit differences in life stage 
sensitivity. Accuinulation of approximately 1500 rad was sufficient to destroy the ovaries of some female lizard species. 

In b~rda,  tissue r ad~o i iu~ l~de  ~oiicentratiom were found to be representative of the feeding l ~ a b ~ t s  of feral populat~o~~a, w~th  
li~gher concentrations ot radioiiucl~des In insectivorous bird and lower coii~entrat~oiis In plsclvorous birds 111 other studies, 
effects were observed on breedlng plumage, testes, feather growth, nestrng abil~ty, bone marrow, spleen, and duodenu~n and 
other ~nterildl organs Acute LDSo values for feral btrds ranges froiii 400 to greater tlia~i 1000 rad 

There 1s a larger volunle of l~terature on the effects of acute rad~at~on on plants, as con~pared to 111tor111ation I-or aiir~iial 
species Usually, the larger the plant specles, the more sensitive 11 1s to ~rradiation Woody plants tend to be about twice as 



\ensitlve as herbaceous plants, and conlters are some of tlie most rad~osens~t~ve plant species 

Based on these alulyses, EPA concluded that tlie proposed cleanup standard will be sutflclently protectlve ot ~naliy ecolog~cal 
receptors This find~ng 1s based on tlie ge~ieral conclusion that 

- Invertebrates, non vascular plants, and leptllej and a~~lpli ib~ans are I-t~glily remtant to rad~at~on ettect co~npared to 
~nammals \uch as Iiunans 

a Several specles ot large maninials \uch as the donkey, LOW, dog, sheep, dnd jwlne appear to be equally serlaltlve as 
huuian\ to acute radlat~ol~ exposure - Certal~i plnea and sonie w~ld  blrds are a\ rad~oselislt~ve a\ many ma~nnlals tollow~ng c l i r o n ~ ~  rad~at~on exposures - B~rds are generally less rad~osensltlve tlian most mlunmals 
Aquatlc vertebrates are considerably Inore rad~o-selx~tlve tlian Invertebrates and exlilb~t a e ~ i s ~ t ~ v ~ t ~ e s  \11111lar to tliat of 
terrestr~al mlun~nals 

T111s ~ntonnatloli suggests that tlie cleanup levels establ~shed 111 today's rule would also be protectlve for many t ~ s h ,  plants, a ~ ~ d  
wlldhte 
[Add discussio~l of radionuclide che~nical toxicity.] 

B. RATIONALE FOR FORM OF STANDARD 

EPA 1s prov~ding 111 tlxs sectlon IV B ot tlie preanble, the ratlollale for the tonn In wh~ch tlie standard was developed T h ~ s  
section focuses 011 tlie dose I I I I I I ~  tliat was selected to address tlie overall rlak posed by a site, tlie ~nclualon of separate grou~id 
water requirements 111 add~t lo~i  to overall slte rlsk standard, and, the requlrelnetit to co~nply wltli illdoor radon guldel~l~es This 
sectlon also il-icludes a d~scusslon of whlcli other opt~ollj were co~isidered but ]lot selected as tlie preferred optlon tor tli~s 
proposed rulemaklng 

1 .  Rationale for Overall Site Risk Standard 

i .  Rationale 

EPA is proposing In $ 196 04 that tor a slte to be released, tlie level ot radtonuclldes e~isures tlut iiie~ubers of the 
publlc are lllnlted to 15 mremlyr, eniploylng exposure assunptlom approprrate tor the selected land use scerlar~o (e g , 
reslde~it~al or ~~idustr~alicor~~~iierc~al) 

By apply~ng today's clea~iup standard as an overall site dose Ii~nlt, EPA w~ll  prov~de tor protection of members ot tlie 
publlc from all relevant exposure patliways at a site w~tliout predetennlnllig an approach for swllmlng tlie additlve 
r~sks Instead, slte owliers and operators wlll be d~rected to account tor all l~kely exposure patliways and to dev~ae 
remedration approaches tliat wlll 11lr11t 111e11ibers ot the public to a total dohe of less than 15 ll~re~lilyr Thus, when a 
slte 1s ren~edlated, one must deter~n~ne what potentla1 exposure pathways exist and what levels of r ~ s k  they pose 
Potential pathways ~nclude soll, water, alr, and contamltuted structures at a slte 

Under the proposed regulat~om, rlsk 1s treated as add~ t~ve  for each of tlie exposure pathways In other words, tlie total 
r~ak pre\ented by a site 1s the sum of tlie risks of each exposure pathway Therefore, all l~kely exposure pathways must 
be considered to deterriil~ie ~t a slte meets a particular r ~ s k  level above background Tlils pr~nc~ple  ~i~iplles tliat rlsks 
fron~ exposure to co~itan~nated so11 and alr are addlt~ve to tlie extent that people ustng tlie slte after cleanup face both 
expohure patliways EPA belleves th~s  1s an appropriate approach because ~t allows comlderable tlexlblllty In 
detenii~n~ng tlie best approach tor remedlatlng each slte 

- i i .  Other Overall Site Risk Sta~idard Approaches Co~isidered 

EPA revlewed several alter~latlve approaches to today ' c  proposed overall slte rlsk standard The approaches EPA comldered 
but d ~ d  not select as tlie preferred optlon, include 

* d pathway by pathway dose I~mltat~on 
technology-based requ~rel~ients 
a "lookup" table ot rad~onucllde and medtu~n-speclt~c clealiup standards tor a slte, alid 
a "lookup" table comblned wlth a pathways n~odel to establ~sll slte-specitlc cleaiiup standards, and 



EPA's rat~oiule for not selecting as tlie preferred approach each of lllese alteriut~ve approaches IS as follows 

I to be added later] 

EPA did not \elect this alteriut~ve because this approach would iiot allow cleailup actlons to be tailored to s~te-specif~c 
~oiid~tloiis, wh~cli would reduce the ~nvolven~eiit of the publlc 111 the slte cleanup process, and wli~ch could also result 111 less 
et t ic~e~it  cleanups w ~ t h  no Improvement to the env~rolment Tli~s approach would require the Agency to uildertake an 
enonnous aiiount of a~lalysls and jtudy to deten~i~ne an appropriate range of technolog~es, glven the wlde vanation 111 the 
types of rad~ation contam~iiatioii proble~lia Tlie Agency also would have to decide how tlie regulations would accomiiiodate 
future advaiicea In technology It would reqwre EPA to spend coiis~derable effort keeping of tecliiiolog~cal advances and 
keeping tlie regulat~ons up to date 

Lookup Table atid Lookup Table Cortzbitted witlz a Pathway Model 

EPA dld iiot select tlie Lookup Table approacli as part of the rule's proposed requirements because of tlie dtff~culty In 
select~ng appropriate exposure scenarios aiid models to der~ve rad~oiiucl~de concentrations EPA also did not select the Lookup 
Table Comb~ned w~th  a Pathway Model approa~h as part of tlie rule's proposed requlrements because the Agency concluded 
that tli~s approach would be more dltf~cult to develop than would a dose or r ~ s k  Ilm~t or a table ot radlonuclide coiicei-~trat~oiis 
alone However, as d~scusaed turtlier in section IV C of this preamble, EPA w~ll  be providing RSCs as a gu~daiice tonii of 
lookup tables In tlie BID tor tli~s proposed rule~nak~ng EPA belleves that thew w~ll ,  In most slte altuattom, provlde g u ~ d a n ~ e  
to tacllitate the sett~ng of  cleailup levela 

2 .  Ground Water 

- i .  Rationale 

Tlie EPA is propos~ng separate ground water protection requlrements 111 Subpart B because ground water IS unlque and 
deserving of pollut~on controls separate from other envlroruiiental iiledia Ground water contalnilutlon is of particular 
coilcern to tlie Agency because of its potentla1 ~mpact on sources of drinki~ig water Over 50 percent ot the U S 
populat~on draws upon ground water for ~ t s  potable water supply Approximately 117 mill~on people 111 tlie U S get 
tlie~r dr111k11ig water trom ground water supplled by 48,000 coi i imu~~~ty publlc water systems aiid approxiiiiately 
12 ~ i i ~ l l ~ o n  iiid~vidual wells The remaining people get their drinklng water troiii 11,000 publ~c water systems drawlrig 
troni surface-water sources About 95 percent of rural households depend upon ground water, as does a st111 larger 
proportion (97 percent) of tlie 165,000 non-conimun~ty publlc water suppl~es (such as tliose tor ca~iips or restauralits 
jervlng a tramlent populat~o~i) Tlilrty-tour of the 100 largest U S clties rely completely or partially on  ground water 
I11 add~tion, ground water conta i i~~la t~on is of concern to EPA because of ~ t s  potential llllpact ~ ~ p o i i  tlie ecosystem 

Slnce ground water IS not d~rectly accessible, ~ t s  contarniiut~oii is tar more d~ t t~cu l t  to monltor andlor clean-up tlia~i is 
coiita~~i~ilat~on ln other eiiviro~iinental nied~a Agency alulyses of CERCLA sltes ~nd~cated tliat, of all tlie potentla1 
env~roiiiiieiital pathways, ground water 1s the iliost llkely pathway med~a to be adversely lrlipacted at these hazardous 
waste sltes In addltioii, ground water ge~ierally iiioves slowly, velocit~es are usually 112 tlie range of 5 to 50 teet per 
year Large anounts of a coiitaiiil~unt can enter an aqu~fer and reliialli undetected ulittl a water well or surface-water 
body I \  affected Moreover, contamllulits In ground water, uiilike those 111 otlier env~ro~unental media like alr or 
jurface water, geilerally wove w ~ t h  relatively l~ttle Inixlng or dispera~oii, so concentrations can renialn Ingh Tliese 
p'lwiie\ ot relat~vely concentrated conta~ii~naiits ~nove \lowly through aqu~ters and may be present tor liialiy years, 
sometimes for decades or longer, potent~ally iiiak~iig tlie resource unusable for extended perlods ot t~ine Because an 
ind~v~dual plunie may underlie only a very small part of tlle land surtace, it call be dlttlcult to detect by aqulfer wlde or 
reg~o~lal monltorlng Slow migration over thousands of years, can cause a large area to becollie conta~i i~~uted and w~ll  
InLreaje the potential for exposure to tliose coiitaim~iuiits All ot wli~cli favor effective restoratloll ot contailii~uted 
ground water, and remed~ation of rad~oactive marer~al\ In other media (e g , soil) to tlie extent tliat tuture 
containliutlo~i of  ground water ]?lay be prevetited 

The Agency belleves it I S  prudent to restore coiita~iii~lated ground water whenever technically pract~cable, and to 



protect ground water resources trom contatttllutlon through rerned~at~on of other ~tiedla to radlatton levels that ensure 
contanllunt levels In ground water will not exceed MCLs T h ~ s  approacl~ avo~ds requ~r~llg present or tuture 
colnmulnty water suppl~ers to onplemetlt expensive clean-up or treatlttent procedures and protects ~ n d ~ v ~ d u a l  users, as 
well Moreover, renied~at~oll ot contamllutlon 111 other ~ n e d ~ a ,  which could otherw~se cause tuture ground water 
contalnllutlon w~ll  prevent expemlve clean up by tuture geileratrora 

Today's subpart B standards are consistent w1tl1 the I987 Flrst Circuit rul~ng, slnce the standard perta~~ls to ground 
water tliat IS a current or potentla1 source of dr~nklllg water located outslde the corttrolled area jurrouud~ng 
radloactlvely contmnl~uted sltes See Nrrturul Rr\ourt.r,\ D P ~ P I ~ ~ P  Courzrll v EPA, 824 F 2d at 1274 

T h ~ s  approach 1s cornlatent w~tli the Agelicy'a overall approach to ground water protect~on, tlut IS ,  to restore to MCL 
levels contanrlxited ground water that 1s a current or potentla1 source ot dr~nkrng water, and to prevent the 
contanllutlon of current and potentla1 sources of d r~nk~ng  water T h ~ s  approach 1s reflected In Agen~y regulat~ons 
perta~itlng to hazardous waste cleanup at sites (40 CFR 300) and t a c ~ l ~ t ~ e s  (40 CFR 264) The Agencyt\ a~ulyaes 
dernomtrate that these object~ves are sc~ent~trcally and techn~cally aclilevable assuntlng well-selected and well-des~gned 
remed~al actlons 

Subpart B protects groulld water that 1s a current or potentla1 source ot drinking water 111 the vlcinlty of rad~oactrvely 
contailn~~uted sites by requlnng that the rel1tedral actlons be des~gned so as to assure that grou11d water w~l l  not be 
c o n t m ~ ~ u t e d  above the MCLs In otlier words, before the remed~al actlou IS co~is~dered completed, the ~mplernent~ng 
agency must detennlne, cons~der~ng the uncertalntles ~n the alulys~s, tliat the ulidtsturbed perforlna~lce ot the remed~al 
actlon, over a 1,000-year pertod, w~ll  not cause releases wh~ch could result In the radiol~ucllde MCLs b e ~ ~ i g  exceeded 
in grou~id wwar underly~ng the alte 

a i i .  Other Grounct Water Approaches Considered 

In developing tlie approach to grou~id water protection contalned 111 today's proposal, EPA also cons~dered two alter~uttve 
approaches ~nvolv~ng (1) address~lig ground water- only as part of t l~e  overall slte protectloll standard establ~ahed under subpart 
A of the rule, or (2) uslng AEA-specific cleanup standards, rather than MCLs EPA d ~ d  not select tllese a l ter~ut~ve 
approaches for the f o l l o w ~ ~ ~ g  reasolis 
(To be added] 

EPA 1s proposing ~n S 196 04(d) tlut on a remedlated s ~ t e  all new and exlstlng jtructures, such as homes or commerc~al 
bulId117gs, must meet tlie indoor radon gu~dehnes of EPA's radon program Through tlxs nonregulatory program, EPA 
reconimends that all homeowners apply mltlgatlon procedures ~t levels ot rado11-222 exceed 4 pmcurles per llter ( ~ C I I L )  of 
alr Under today's proposed regulat~oli structures on renled~ated s~tea would be requ~red to comply w ~ t h  tll~s standard as well 
as ally otller appl~cable tederal, state, or local gover~i~nent radon regulat~o~ls andlor gu~da~ice 

EPA belleves 1111s IS an appropriate approach because 11 allows axe-spec~tlc fl ex~b~llty In deteniilnlng how to meet tlie radon 
stalidard and at the same tlme e~isures that the hazards presented by indoor radon are m~nlm~zed 

So11 concentrations of rad~wn-226 above background levels that remain after reltledlat1011 of sltes conta~it~luted with 
uran~uun-238 or radlu~n-226 could lead to concentratlorn of Indoor radon gas above backgroul ld levels 111 structures relnalnlng 
at a slte or In structures bu~lt  on a slte follow~ng rernedrat~on Both rad~onucl~des are found In var-lous concentrat~ons In most 
so~ls and rocks The decay ot rad~u~n-226 (a "daughter" of ~uturally-occuml~g uran~urn-238) results in tlie t o r ~ ~ ~ a t ~ o n  ot 
radoli-222, a radloact~ve gas Radon lnhalat~on, p r~~ t~a r i ly  as an ~r-ldoo~ alr problem, inay be the second lead~ng cause of lung 
cancer 111 the U S , resulting III 7,000 to 30,000 deaths each year 

Based on the dppl~cat~on ot ava~lable technolog~cal controls, EPA has recommended a 4 pC111 "actlon level" tor radon-222 and 
adv~ses consider-at1011 ot mltlgatlon tor levels above 2 pC11l 111 choos~ng act1011 levels, the l~m~ta t~ons  of technology were 
mportant It 1s cost-etfect~ve to set the actloll level lower than 4 pC1/1, but not cornlatently atta~luble or ~itea\urable wltli 
current technology EPA has recommended th~s  level through a noilregulatory approach utlder the author~ty of tlie Indoor 
Radon Abatement Act (IRAA), wh~ch dlrected EPA to undertake a var~ety ot actlv~t~es to address the growlng publlc cot1cerli 
over danger\ posed by exposure to ~ndoor radon The law d~rected EPA to study radon levels, evaluate mtttgatlon methods, 
cstabl~sh protlc~ency programs, asslst states with program development, develop tralnlng centers, and prov~de publrc 
intor~nat~on In choos~ng actloti levels, the lnnrtat~on\ ot technology were rntportant It 1s cost ettect~ve to set action levels 



lower than 4 pC111, but these lower levels would not be com~steiitly attaiiuble or iiieasurable w ~ t h  current technology 

The recomn~ended 4 pCiil actlon level corresponds to a11 ~nd~vidual I~fetlme cancer r ~ s k  (ILCR) of about 1 3 x 10 to the 
general population S~nce  the risk of lung cancer from radon exposure appears to be e~lhailced by c~garette smok~~ig , EPA 
estimates that the ILCR vanes from 1 55 x 10 for iiever smokers to 2 9 x for smokers exposed to 4 pCil1 over a 
l~feti~ile It is possible that soine sites may comply w1tl1 the clea~iup standard (I e , about a lLCR above iutural 
background rad~at~on risk), and luve an ~ndoor co~lcentration of radon-222 greater tlian 4 pCiI1 T h s  situat~on could occur 
because of a varlety of tactors 1) in solne regiom of the ~ountry,  ~ndoor conceiitrations of radon-222 frorn natural 
background sources are above or slightly below EPA's 4 pCiil recoi-umended actloti level, 2) the srte cleanup standard 
speciflea a cancer risk level above natural background radiation, and 3) EPA's recommeiided action level tor radon-222 of 4 
pC11l is an dbsolute measure of ~iidoor coI1ceiitratiol1 111clud1iig colitr1butioi1s fro111 ~utural backgrou~id radiation Therefore, ~t 
1s possible that eve11 a ssiiall contrtbut~on from marr-made sources of uraniuin-238 and rad~urn-226 remaining atter a w e  
cleanup could elevate ~ i ~ d o o r  concentrations of radon-222 above 4 pC1/1 

Several states are pursui~ig regulatory opti011s to 1111t1gate radon exposure Some states have already etucted laws tlut require 
school testliig and disclosure of poteiitial radon problems 111 real estate transactioiis Many states aiid local jur~sd~ctiom are 
implemeiit~i~g or cons~dering regulat~ons that require radoii-realstant new construction Somet~mes, iiew liomeburlders 
voluntar~ly prov~de radon disclosure foniis In tlie~r bus~iiess transactlorn Congress is also com~derlng the marldatory testing of 
schools located in radon prlonty areas and federal buildings, d~sclosure of ~ntonnatioii about radon dur~ng real estate transfers, 
and miiilmmn radon-reductlo11 measures tor new constructions 

C. PROPOSED IMPLEMENTATION GUIDANCE 

EPA IS provid~ng in t h ~ s  section IV C ot the preamble for comiderat~on by tlie public, some recommei1datio11s for 
~inplementlng the rule tliat are not required by its standards I11 tl~is sectioii of the preamble, EPA w~ll  be refereiic~~ig ex~stiiig 
and tuture guidances that are curreiitly under deve lop~~le~~ t  EPA belleves that these gu~dances w~l l  provrde "work practices" 
such as re~iled~al metliods and rerned~al objectives for varlous s ~ t e  ctrcutnstances, that w~ll  facil~tate site remediat~oix on a 
consistelit bas~s that is even rnore protect~ve than tliose ma~ldated by the rule EPA expects rn the future to be develop~ng 
add1 tioilal guidance that w~ll  further tau  11 tate corn plrance w~ th the retnediatton of rad~oact~vel y contam~nated a1 tea When 
developrilg future guidaiice, EPA plans to review tliose gu~daiices already existing, ~iicluding those mentioned in this section 

1 .  Guidance on Ground Water 

EPA 1s recomnre~idi~~g tliat the implement~ng agencles use EPA's Grou~id-Water Protectlo11 Strategy as guidance when 
deteni~~ning the appropriate remed~atlon for contailnl~lated ground water at AEA sites EPA's Ground-Water Protect~on 
Strategy establ~shes differelit degrees of protection for grouiid waters based on tlieir vulrierab~lity, use, and value The goal of 
EPA's proposed approach 1s to returii usable ground waters to their beiietic~al uses within a tnilefraine tlut is reaso~uble glveli 
the part~cular c~rcu~ns ta~~ces  of- the slte Assessi~~g the phyc~cal charactenst~cs of tlie affected aqu~fer and the current and 
potentidl uses of tlie grouiid water is the first step 111 dec~ding the re~nediat~on goal the most appropriate reiuediat~on metl~od, 
and the t~mefralne, for achiev~iig these goals A detenn~~la t~on is made as to whether the contain~iuted ground water 1s d 

current or potential source of dr~nkiiig wdter This detemiiiution should be made by com~dering the physical characterist~cs of 
grouud water qual~ty, potentla1 aqu~fer y~eld, d~id current ground water uses EPA would prefer that potentla1 future ground 
water uses be determ~ned from the state cla<sit~cat~o~i of the ~oiitdmi~uted ground water I11 the absence of a state 
classitication, or where the state class~f~cat~on doe+ not ~ndicate future use of ground water, theit EPA's class~tlcat~on system 
should be used on a site spec~fic basis (Guidance for mak~ng detenn~~ution w~tll EPA's classiflcahon \ystes~-r 1s ava~lable 111 

"EPA Guidelmes for Ground-Water Cla~siticdt~ona" (F~ iu l  Draft, December 1986) ) 

Specla1 grouiid water (EPA Class I) is both iiigiily vulmrable to colrtaliiiiutlon because of the hydr olog~cal chard~terist~cs ot  
the areas 111 wli~ch ~t occurs, and 1s cllaracter~zed by e~ther of the tollow~ng factors the ground water 1s ~rreplaceable, since no 
reasoiuble alter~zdtive source ot drinkiiig water is dva~lable to substa~itial populat~oiis (sole source aquifer), or, tlie ground 
water 1s ecologically vital, slnce the aqu~fer prov~des the base flow for a particularly sei1sltive ecological system that, ~t 
polluted, would destroy a unique liab~tat 

Current and potential sources ot dri~ik~iig water and water hav~ng other be~iet~cial uses mcludes all other ground water that is 
~urrently used (EPA Class IIA), or is potentially ava~lable (EPA Class 11IB), tol- d r~nk~ng  water, agriculture, or otlier 
beneficial u\e 

Grouiid water not considered a potentla1 source of- dr111l<1ilg water and of Ii~iiited beiief~cial use (EPA Class IllA and Clas\ 
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IIIB) has a total dissolved solids levels over 10,000 iti~lligranis per liter (mgll), or is otllerwise co~i taui~~uted by iuturally 
occurring comt~tuents or huuia1-1 actlvity that is not assoc~ated w~tll tlie slte Class 111 also ~ncludea grouiid water that 1s not 
avatlable in sufficient quantity at any depth to meet the needs of an average household 

Class lllA ~ncludes ground water that 1s ~nterconnected to surface water or adjacent ground water tliat potentially could be 
used tor dr~iik~ng water Class JJlB includes grou~id water that lias no Interconnectloll to surface water or adjacent aqu~ters 

Some states llave developed and proniulgated tlieir own ground water class~fication systems It 1s geilerally expected that EPA 
would preter deterelice to a State's claas~ticat~on system wlien detemiin~ng remed~atton goals 117 addition, State wellhead 
protectloll programs developed pursuant to # 1428 of tlie SDWA, may intlue~ice ~lassif icat~oi~ of ground water For exainple, 
~f a radioactively conta~ni~lated slte 1s w~thiii a wellhead protectlon area, Class I1A ground water Iiiay be treated as specla1 
(EPA Class 1,  or state equivale~lt) (Gu~daiice which descr~bes the criterla for establ~shing wellhead protectlon areas 1s 
ava~lable in "The Guidaiice for Applicants for State Wellliead Protection Program Assistance Funds Under the Sate Drinking 
Water Act", Oifice of Ground-Water Protection, Julie 1987 ) 

For ground waters that are current or potentla1 sources of drtnk~ng water (EPA Classes I and 11, or equ~valent state 
classiticat~o~i), renied~at~on must ensure that, 11- tecbiiically practicable, MCLs are not exceeded tor 1,000 years A 
de te r~n~~a t ion  tliat restoration of ground water to MCLs is techn~cally impract~cable, 1s to be ~nade on the bas~s  ot engilieerliig 
consideratiom (Gu~dance for itiak~iig 1211s d e t e r ~ t ~ ~ ~ a t ~ o i i  IS ava~lable in EPA OSWER D~rect~ve 9234 2-25 "Gu~dance tor 
Evaluat~iig tlie Techrtlcal Impract~cabil~ty ot Ground-Water Restoration", October 4, 1993 ) It restoration of ground water is 
deterniined to be technically ~mpracticable, the11 ~ns t~ tu t~o~ la l  controls (e g , prohibit~om on well drill~ilg, deed restr~ct~oiis, 
etc ) and englneenng controls (e g , plugg~ng of existing wells, or conta~~uneiit methods tliat prevent turther conta~n~nant 
migration), jhould be ut111zed to ensure protectlon of  hu~nan health and the envlrolurlent 

EPA'a preterence is tor more aggresslve renied~al methods and shorter reatoratlon tlii~etraries, wlleii pract~cable, tor special 
ground waters (EPA Class I ,  or equ~valent state classificat~oir) and contaiiiiiuted ground waters tliat are currently, or likely 111 

tile iiear-ten11 to be, the source of a drink~ng water supply (EPA Class 11 A and IIB, or equivaleiit state classiticatio~i) The 
actual restoratlon ti~nefrarne will be deternl~ned by hydrogeolog~cal cond~tiom, speclf~c radioact~ve contait~iiants at a slte, and 
tlie slze of the coIltamiiul~t plume If there are other readily available drinking water sources of s u f t ~ c ~ e ~ i t  quality and y~eld tliat 
nray be used as an a l ter~ut~ve water supply, the preference tor Inore aggressive restoratlon of tlie cont;uni~lated ground water 
iitay not be appropriate 

More aggresalve remedial methods and shorter restoratlon trineframes are also favored In sztuatlom where other potentla1 
dnnking sources are insutt~cient to n-ieet expected delilalid More aggresslve restoratlon iliay also be appropriate where the 
i~~atitut~oiul or englileerlng controls to prevent the u t~ l~za t~on  of rad~oact~vely contartiiilated ground water for drinking water 
purposes are not clearly e t f e ~ t ~ v e  or rel~able Iiist~tut~oiul coiitrols will usually be used as supplementary protective measures 
dur~ng implementat~on of ground water remedies 

For ground water that 1s not a current or potentla1 source of dr~i~king water (EPA Class 111, or equ~valeiit state class~t~catioii), 
restorat1011 of contani~ated ground water to MCL levela, or to remed~ation of other i11edia to avoid exceed~ng the MCLs, 1s 
~iot  required The beiief~c~al use ot ground water (e g , agricultural or industrial use), if any, 1s deternt~~ied, and tlie 
remediation approach will be ta~lored tor return~iig the ground water to tliat des~giuted use For ground water that is not a 
current or potentla1 source ot  drink~ng water but 1s hydrolog~cally connected to potentla1 d r ~ i i k l ~ ~ g  waters or to surface water 
ecosystems (EPA Class IIIA) the remediatio~i approach wtll ensure tliat MCLs tor rad~onucl~des are iiot exceeded 111 tlie 
~nterconnected drinking water resources, and should emure tlie protection ot the interconnected surface waters Inatitut~onal 
and eiiglneenlig controls should be utilized to ensure protectlon of huinaii l~ealtll and the eiiv~ronment 

Tlie Agency lias heen turther develop~ng its overall ground water protectlon strategy 111 Jaiiuary 1990, EPA completed 
development ot a strategy to guide future EPA and State aLtivltles In grouild w a r  protection and cleanup Two papers were 
developed by an Agency-w~de Ground-Water Task Force and were issued tor public review an EPA Staterrrent of 
Ground-Water Principles and an options paper covering the Issues involved in defi~iiiig tlie FederalIState relationsh~p In ground 
water protection These papers and other Task Force docrunelits have been conlb~ned into an EPA Grouiid-Water Task Force 
Report "Protecting The Narron's Ground Water EPA's Strategy for the 1990's" (EPA 21Z-1020 July 1991 ) 

Tl~is report set\ torth an eftect~ve approach tor protecting the Nat~on's ground water resources The approach will be retlected 
In EPA pollcles, programs, a i~d  resource allo~ations and 1s intended to pu~de EPA, State and local gover~vneiits, and other 
parties in carrylng out ground water protectlon progratis Tlie Agency has also issued "The F11u1 Compreliens~ve State 
Ground Water Protection Prograin G u ~ d a n ~ e "  (EPA 100-R-93-001 December 1992) TTh docu~nent provides guidance to 



States for def~niiig reaso~xibly expected uses of their ground water It is expected that In the future niore States w~ll  be detlning 
uses ot their ground water 

2. G~iidailce on Soil 

EPA 1s 11ot proposlng spec it^^ requirements tor the remed~ation ot soil 111 t h~s  rulemaklng The Agen~y is proposlng tliat 
exposures trom rad~oiiucl~des In so11 be included anong the patl~ways beliig addressed by tlie jtairdards described 11-1 3 196 04 
of subpart A However, the Ageiicy has developed radionucllde soil conce~~tratiotis (RSCs) wlllch ~orrespoild to a risk level of 
1 x 10 4 ,  and whl~li  under most c~rcu~nstaiices jhould tac~l~tate the setting of a ~leailup level at a site for the remedlatlon of 
soil coiitam~~xited w~th  rad~oiruclides, and, the prevent~on ot  tuture coii tam~iutio~~ of other media to u~ucceptable levels (e g , 
the e x ~ e e d a n ~ e  of MCLs tor radioiluclides 111 groundwater) fro111 iea~dual radioactlv~ty 111 so11 The Agency Iias developed one 
set of RSCs for a \Ite where the ~iitentton 1s release tor unrestricted (e g , resident~al) land use, and ailotlier tor a s ~ t e  tliat 
when released 1s rejtr~cted to 1ndustr1ali~o1~1i11erc1al uses (Furtlier discussion of the RSCs, uicluding the metliodology uaed in 
the develop~nent o f  RSCj and how RSCs lllay be adjusted to ~ompemate tor s~te-specific clrcuilistances, IS available In tlle 
Ba~kground I~itonndtion Do~u~i ient  tor thtj proposed rulemaking) 

The RSCs are risk-based levels tliat were developed to facil~tate, the setting of soil cleanup levels on a site-spe~if~c bas~s,  that 
will attain the standards being proposed by tlxs ntlemak~ng The RSCs should be illoat su~table for developing cleailup levels at 
a slte, when the exposure pathways of coiiceril and site cond~tions at the slte are equivaletit to the default values employed tor 
each of the seris~tive illput paraneters (e g , tale and trailsport, potential exposure pathways of concern, and huinan or 
env~roiunental receptors) that were used to develop the RSC tor each radioiiucl~de The RSCs were developed uslng default 
values that reflect very Lonservative assuunptlons concerning the seiisltive iirput parameters, wli~ch means tliat at tlie majority 

of sltes, a ~ o ~ ~ c e n t r a t ~ o n  of a particular rad~onucl~de at 11s RSC level will actually result 111 a less tllan 1 x 10 risk level There 
does exlst the potential that at soine sites, tlie default values which were employed tor the se11sit1ve input paraii~eters used to 
develop RSCj may not be as comervat~ve as warranted by site conditlom For ewnple ,  at a specific slte there may exist 
potentla1 ecolog~cal concerns, unusual slte ~ o n d ~ t l o m  (e g unusually high tuglt~ve dust levels, very shallow groundwater, karst 
topography), or, other likely hullan exposure pathways that were not com~dered 111 development ot tlie RSCs (e g , 
s l te- jpe~l t l~  tood patl~ways) 

When assessing the approprlateneaa ot using the RSCs to set a cleallup level at a particular slte, tlie iillple~i-~e~lti~ng agencles 
should colnpare the relatively comervatlve semltlve ~iiput parameters used 111 tlie development of the RSCs, to data gathered 
trom tlie site (1 e , site sanpl~iig data, hlstor~cal records, aer~al photographs, aiid slte hydrogeologic lntonilat~on) The RSCs 
jhould be sultable for use In sett~ng cleanup levels at sltes, when conditiolis at tlie site are cons~steiit with tile default sensittve 
111put paraneters used In the development ot tlie RSCs However, ~f all aixilys~s of actual slte condit~ons ind~cates that the 
s~te-spec~t~c values tor sensitive input paraneters at the alte differ s~gnit~cantly troll1 the default values employed 111 the 
~iiethodology used to develop tlie RSCs, tlien tlie RSCs will need to be adjusted it used to set a cleaiiup level, which w~ll  attain 
at that site, tlie standards proposed in 3 196 04 EPA has provided methodology tor adjustillg several of the default values for 
the jena~tlve parameters (1 e , ulisaturated zone th~ckness, 111f1l trat~on rate, Kd value) uaed to develop the RSCs Tlie values 
tor these parameters may be adjusted to be inade e~ther more ~onservative, or less conservative, depei~ding upoil ~oildit~oiia at 
the alte It the RSC metl1odology does 110t ~ n ~ l u d e  a pathway that is a likely 1iuiia11 exposure patllway at the site, then it may 
be sufttc~eiit to evaluate tlie risk trom tlrose exposure pathways that are not already  ons side red ln the RSC methodology, and 
add that r~sk  to tlie r ~ s k  level derived from ualiig the RSC methodology (Gu~dance wl~lch describes posslble pro~edures for 
sa~npl~ng is being developed In the "S~te Iiiveat~gatioii Ma~~ual" ,  wh~cli IS currently being developed by EPA in coi~jun~tton 
w~tli DOE and NRC) 

3. Guidance on Structures 

EPA IS not proposlng specific requtrements tor the remediation of structures 111 this rulemaktng Tlie Agency 1s proposlng tliat 
exposure troi-n radloirucl~des in structures be iiicluded anong the pathways belly addressed by the standards described in 3 
196 04 of jubpart A (Guidan~e w111ch describes poss~ble procedures for sampling 1s be~iig developed In tile "S~te  Invest~gat~oii 
Manual ", wl~icli is ~urreiitly being developed by EPA 111 co~ljuiict~on w~tll DOE and NRC) EPA 1s also pla~~ning to develop 
guidail~e on  methods to address structures dur~ng the clea~iup process During guida~ice development EPA plaiis to revlew 
exlstiiig NRC gu~dance (I e . NUREGICR-5849, PNL-7409, NUREG-1496, NUREGICR-5512) tliat concerii cliaracter~zat~on 
of bu~lding nlater~al coiitaliiliutlon 

4. Guidance 011 Srrr-face Water 

EPA is not propo\ing specitic requirelnent\ tor surface water prolectlon 111 tli~a I-uleil~aking The Agency is proposlng tllat 



exposure trom rad~onuclldes In surface water be l~lcluded a-~lno~ig the pathways be~l-ig addressed by the standards descr~bed In jJ 
196 04 ot subpart A However, the Agency does belleve that there are sectlorn of the CWA and SDWA whlcli under solne 
c1rcu1lstatices may tac~l~tate the setttng of re~ried~al objectives for the restoration of contan~~lated surface water, andlor, the 
prevention ot tuture conta~n~ilat~on ot surface water trom other sources (1 e , contani~luted so11 or groundwater) 

Federal Water- Quality C r ~ t e r ~ a  (FWQC) are developed under 3 304 of the CWA tor evaluating tox~c effects on hwnan health 
and aquatic l ~ f e  FWQC are non-enforceable guidehnes that set concentrations of pollutants w111cl-1, w1ie1-1 publ~shed, were 
~onsldered adequate to protect surface waters The only FWQC establ~shed tor radlonucl~des are as tollows 10 pC11l tor 
Strontlu~li-90, 3 pC111 tor Rad~uln-226, or, 111 exclud~ng eltller of the t~ r s t  rad~onuclides, 1,000 pC111 tor gross beta actlv~ty 
These FWQC were developed for tanustead uses and were not adjusted tor dr~nkl~lg water use (These FWQC were ortgli-rally 
~ssued In "Water Quallty C r ~ t e r ~ a  Report ot the Natio~lal Technical Advlsory Commtttee to the Secretary ot the Inter~or". 
Federal Water Pollution Control Admlnlstrat~on, April 1 ,  1968, repr~ilted 1972 by the U S EPA ) The t11u1 values ot FWQC 
that protect hu~nan 1ieaItl-1 may d~ffer from MCLs because FWQC take ~n to  co1h1derat1o1-I a b~oco~~ce~~t ra t ion  factor and f~sh  
~ngestlon factor, while MCLs take 111to considerat~on economlc and treatab~l~ty factors Also, illally FWQC have not been 
recently updated (Guidance w111ch describes factors to co~ls~der when FWQC and when detennln~ng clea~lup levels tlut are 
based on FWQC 1s available II-I "The WQC Standards Handbook", U S EPA, December 1983 ) 

State Water Qual~ty Standards (WQS) are developed under jJ 303 ot the CWA to use In the 1mp1ementatlo1-I ot tile Nat~o~lal 
Pollutant D~scharge Elim~iutlon System (NPDES) prograni FWQC are used or co~wldered by States 111 settlng the~r  WQS 
State WQS lrlay be either nunerlc or narrative, and ]nay be deslg~uted for a particular water body At least 35 States have 
developed WQS for rad~o~luclldes, of tl~ese 11 States have WQS that are adjusted tor d r~nk~ng  water use 

Wllere surface waters serve as an actual or potentla1 dr~ilk~ng-water source, the Agency would usually prefer that the follow~ng 
standards be attained State WQS that are e~ther deslg~xited tor drink~ng-water use and are more stringent than Federal 
standards (MCLs or FWQC), or s p e c ~ t ~ c  to the uses of  that water body, or, ~f none, MCLs, or, ~f none, FWQC adjusted tor 
d r~~~k~ng-wa te r  use Where surface water 1s not cons~dered an actual or potentla1 dr~nklng-water source, the Agelicy would 
usually prefe~ that the following standards be attamed State WQS, or, ~f none, FWQC 

5. Air 
[To be added.] 

D. PUBLIC PARTICIPATION 

EPA 1s proposlng In 196 03(a) of subpart A of tllis proposed rulemak~~lg, a s p e c ~ t ~ c  publ~c notlce and comlnent process 
EPA is also proposlllg In jJ 196 03(b) of subpart A, six sltuatiom in wlllch tlie ~mplementlng agencles wlll be requ~red to 
conduct the public notlce and coll l i~~e~lt  provlsiom of 5 196 03(a) The requ~remel~ts for publtc notlce and ~omment  Lommellce 
when the ~mplement~ng agency first decides tlut ~t ~nte~ids  to cleanup a 5Ite to the extent that ~t call be released tor publ~c use, 
and does 11ot end unttl the slte has been cleaned up to allow ~ t s  release tor res~de~lt~al  use EPA 1s also requlrlng publ l~  IH)~ICC 

and co~nment whenever a dec~slon 1s made concermng the future land use ot tl-ie alte 

EPA belleves that there exlsts a general cornensus that opportuilltles tor earller, dlrect and regular commun~ty ~nvolve~nent 
would e~ihance the conllnunltles' partlclpatlon throughout the cleanup process EPA has found when coi-~duct~ng cleai~ups 
under CERCLA, that 111any conlrnunltles near Supertund sltes, including low Income, 111111or1ty and Iiidtan conlmui~~t~es,  feel 
that they are not provided with the opportunity to tully partlclpate 111 tile clealiup process These and otl~er colnrnunltles belleve 
that the program does not address local conLerl-is adequately when addressing r ~ s k  or detennlnlng the n~ethod and level ot 
cleanup, particularly w~th  respect to future use ot land The publ~c 1s often skeptical of the gover~~ment's will~ng~less to g ~ v e  
senous colls~deratlo~l to communlty concerns Affected stakeholders somet~mes vo~ce concern that opportunltles for thelr 
~livolvement 111 slte actlvltles come too late In the process and that tlleir Input has l~ttle i~ilpact on cleanup decisions 111 this 
rulemaking, EPA is proposlng publlc riotlce and comment r e q u ~ r e ~ n e ~ ~ t s  and processes tlut w~l l  address these concerns 

EPA has proposed these requ~re~nents In acco~-dance w~tll the p rov~s~o~l s  of the Atom~c Energy Act of 1954 and the 
Ad~rl~n~stratlve Procedures Act ot 1946, as amended (For a d~scusslon of these statutory author~t~es, see Sectlon I11 C of tills 
preamble ) TINS rule reflects the Age~~cy ' s  ~ntention to expand and 1171prove the level and tonns w1t1-1 wh~cli ~t comlnunlcates 
w ~ t h  atte~ted colnmunitles and to Increase efforts to ~iivolve the commun~ty 111 env~ro~unental polley mak~ng 

EPA recommends that the ~nlplement~~ig agencies estabi~sh at su~table hltes, a Lommunlty group to advtse In the aelect~on of a 
remedy that IS ~ons~dered  appropriate by tl-rat communlty These com~nu~~i ty  groups should be tonned atter lssulng an 
111tention to rerned~ate public notlce Yt a colnmunlty group 1s able to reach a come~~sus  on a s ~ g n ~ t ~ c a n t  reiliedy selection Issue, 



part~cularly on future land use of tlie slte, the~r recom~ilendat~o~~s should be glven substantla1 we~ght The ~nlple~nent~ng 
ageticles should prepare a wrltten explanat~on wlie11 they make dec~stons that are Inconsistent w~tli tlie SSABs 
recommendat~ons on a s ~ g ~ ? ~ f i c a ~ i t  ~ssue,  such as land use 

EPA reconime~lds that the ~~nplernentlng agencles should estabhsh no Inore tllan one colnmunlty group per slte, however, as 
comcnurt~ty groups should be used to complement, not dupl~cate or supplant, broader s~te-level publ~c ~nvolven~ent Inltlatlvea 
such as commutllty relat~ons under CERCLA Furthennore, con~munlty groups should only be establ~shed as needed when no 
adv~sory committee 1s 111 place (e g . Co~nmun~ty Work Groups for CERCLA act~ons) and an affected local, state, tribal, or 
federal governnrent entlty requests the establ~slinlent ot an com~nunlty group, or at least 50 residents of tlie comnlunlty or 
reglon 111 which a slte 1s located slgn a petltlon r eques t~~~g  the fonnatlon of a comrnun~ty group 

When develop~ng further gu~dance, EPA plans to revlew mater~al developed for both the Federal F a c ~ l ~ t ~ e s  Env~ro~vne~ital 
Reatorat~on D~alogue Comrnlttee (FFERDC) and the Superfund Retomi Act wh~cli emphas~ze the establ~slinlent of c~tlzen 
groups from the community affected by tlie s ~ t e  cleanup 

E. ASSURANCE OF STANDARD REQUIREMENTS 

1. Active Coritrol Measures 

EPA 1s proposing In $ 196 04(c) of subpart A ot this rulernak~ng, that sltes which are not retiled~ated tor unrestncted 
res~de~it~al  use, Inay be released w ~ t h  actlve control ~r~easures that are ~ntended to assure that exposed ~nd~v~dua l s  at sltes 
released under re\trlctlons recelve m more ot a dose tlian sltes released w~tliout restnctlons Act~ve ~ontrol  measures must 
also be used as part of a remed~al action to proh~blt exposure to drlnklng water In wli~cli MCLs tor rad~onucl~des are 
exceeded, as requ~red by $ 196 23(c)(l) ot hubpart B The ~mplement~ng agencles sl~ould also u t ~ l ~ z e  actlve control measures, 
prlor to and dur111g the conduct of remed~al actlons, as appropnate, to Ilrn~t exposures from rad~oliuclldes 

Act~ve control lneasures w~l l  ~llclude all ~nst~tutto~lal controls and tl~ose englneerlng coiitrols which rely 011 Instltutlotis and 
cont~nued expend~tures for actlve ma~nte~lance When planni~ig remed~al actlorn tllat ~nvolve actlve control measures, the 
1mplement111g agencies should detennlne the type of- actlve control measures to be used, the exlstelice of the an autl~orttat~ve 
ent~ty (e g , goverli~nental organlzat~on) to ~mplement the actlve control measure, and, the appropnate enttty's resolve to 
~~nplement tlie act~ve control measure The ~mplement~ng agencleh hhould attam assurances from the autlior~tat~ve enttty that 
actlve control measures w~l l  colitlnue to be ~~nplemented, to ensure to the greatest extent poss~ble, complla~lce w~th  tlie 
requirements ot t h~s  part 

EPA expects tllat one acttve control measure the ~mplement~ng agencies artd local communities wlll employ to retun? some 
rernedlated sites to productive use, for tllose jltej that are not expected to be used for realdentla1 purposes, will be to release 
these stte\ with land use restrlctlom that I I I - ~ I I ~  the released jlte to ~ndustrlal or commerc~al use\ T l ~ e  slte that 1s released tor 
use by the onplement~ng agency m~ght st111 be owned by tlie agency but l e a d  to businesses, or land use restnctlom lilay be 
malnta~ned by the use of ~ns t~ tu t~o~ la l  controls such as deed restrlctlom, deed notlces, and deed records wli~ch e~ther p roh~b~t  
certalli k ~ ~ i d s  of slte uses or, at a mmnnuln, ~ io t~ fy  potentla1 owners or land users of the presence of hazardous substances 
remalnltig on slte at levels that are 11ot protectlve ot all uses For example, a remed~al actlon may result In a site that 1s 
protectlve for ~udust r~al lcorn~~~erc~al  land use, w~th  low levels of hazardous substances remaining on s ~ t e  Bus~neas would be 
dble to operate on-slte after the renled~al actJon However, ~rnt~tut~ollal controls generally need to be put 111 place to emure that 
tlie land is not used tor other less restrlctlve purposes, such as for res~dent~al purposes, andlor to alert potentla1 buyera of the 
property to any remalnlng rad~oact~ve material 

2. Assurarlce requirement 

EPA 1s requiring, 111 $ 196 05 ot subpart A and 8 196 24 ot subpart B, tliat the ~~nplement~ng agencles  ond duct revlews at least 
every X years tor those sltes where rad~onucl~de concentrations at the site are above levels tliat w~i l  not allow unrestncted use 
At those altes where remed~al actlorn w~ll  take X years or more to reduce radlo~iucl~de concentrattons to a level that w~l l  allow 
unrestr~cted use, tlie Agency 1s elicouraglng the nnple~nent~ng agencles to conduct revlews at least every X years 

The ~mplen-rent~ng agencies should develop a X-Year Rev~ew R e ~ o r t  for each X-year revlew The Report should ~nclude a 
summary ot w e  cond~tlom, sunrmary of rerlled~al actlon selected, sulnlnary ot remed~al actlon pertornled, descr~pt~on ot 
po\t-rerned~al actlon actlvltles, scope and nature ot X-year revlew, summary of results of the revlew, summary of actlons 
take11 or proposed on tile bas~s  ot tlie revlew, and, expectation tor the \cope and nature of tuture revlews Before commencing 

X-year revlew, the ~rnpieinent~ng agencles should ~n tonn  tlhe public o r  rts de ten l~~~la t~on  that a X-year revlew 1s requ~red,  he 



plaixled scope of such reviews, the locatlon of the report 011 the revlew, on-site revlew actlvitles, actlorn taken based on any 
revlew. and any locatlon where tl-re X-Year Revlew Report w~l l  be access~ble to tlie publlc 

X year revlews are ~ntended to evaluate whetl~er tlie remedlal actlon rernalm protectlve of publlc health and the env~rolunent 
The focus o f  the X-year revlew will depend on tlie origlllal goal of tlie remedlal action For example, kt proteLtlveness I S  being 
dssured through ei-rgineerlng ~ontrols (e g , contallunent with a cap) and ~nstltutlo~ul ~ontrols,  the revlew should focu\ on 
whetl~er the cap remalm eftect~ve and the ~nstitutlolul controls remaln In place and are belng cornpl~ed with A X-year revlew 
should be comme~lced In suttlcient tune to assure ~ o r n p l e t ~ o ~ ~  of the revlew wltl~ln X years of Inltlattou ot the remedlal act1oi-r 
(I e , award of tlle contraLt for reliledlal act~on) It an ~mplementlng agency detennlnes dur~ng the course of an X-year revlew 
that the remedial aLtlon 1 4  not remalnlng protectlve of publ~c health and the envlrolllnent, publ~c not1t1cat101-r I S  requ~red by 8 
196 03(b)(5) ot subpart A 

Tlie ~mplement~ng agencies illay cease conducting X-year revlews when the radlonucl~de concentratloris are reduced so that the 
standards tor ulirestrlcted reside~ltlal use, as described In S 196 04(a) of subpart A, as well as $ I96 23(a) of subpart B, have 
been met For exa~liple, ~f an Improvement In remed~al technology results 111 a site that was previously released with land use 
restrlctlom, subsequently be~ng remedlated to a level that allows unrestricted resldel-rtial use, then X-year reviews for that slte 
would no longer be necessary 

V. CONSIDERATION O F  WASTE MINlMIZ;ATION/POLLUTION PREVENTION (WMIPP) 

Today's proposed rule establlslies standards to foster exped~tlous, efflclent cleanup ot sltes contaun~llated w1tl-r radioactive 
material 11-1 a manner that protects I i u ~ ~ a l i  health and the environment M~nimizlng the generation of radtoact~ve wastes and 
pollution preventlon are crlt~cal cornponenth in ach~ev~lig tl~ls target goal This sectlol? presents EPA's pollcy and 
recomniellded approaches for incorporating waste m~nun~za t~on  a id  pollution preventlon objectives as part of site cleanup 
actlvltles 

A. DEFINITION O F  WMIPP FOR RADIOACTIVE WASTE 

111 the last decade envlro~lmental advocates, ~ndustr~es, regulatory agencles (~ncludrng EPA), and the publ~c at large have 
recogn~zed that ~t is better to avold creatlng pollutants tn the t ~ r s t  place than to expend ettort and resources In treatmg and 
dlspos~~ig of them once they have been generated This approach to envlro~~tnental protectlon 1s wldely referred to by tlie 
related tenns "waste nrlnnn~zatlon" and "pollutlo11 prevention" (WMIPP) The ten11 "source reduct~on" lus also been applled 
Practtcally apeaklng, WMJPP has dltferent meannigs 111 d~fferent parts of the rad~onucl~de l ~ f e  cycle In rad~onucllde 
production and use, WMIPP usually meam the same as ~t does in general I e , reducll-rg tile amount or the toxlclty of a waste 
or pollutant On tlie other hand, because radlonucl~des gellerally caniiot be destroyed, WMIPP In site cleallup and waste 
management generally reters only to reduclng, by co~~ce~itratlon or segregation, the volutrr~ ot contanlluted med~a (soll, 
water, blolog~cal matter, structural matenals, etc ) tlut requrre dlsposal 

The l~terature coiita~na a l-rurliber ot definitzom of these tenns, but all share common elerrlents Tl-re tlrst 1s tlut they refer to 
reduclng the amount or the toxlclty of potentla1 contamlllants Anotl-rer is that they exclude end-of-p~pe treatments 111 th~s  
preamble, EPA adopts tlie d e t ~ n ~ t ~ o i ~ a  contalned In the RCRA Waste Mlnnn~zation Action Plan 

"Source Reduct~on" ~ncludes equtpment or tecl11x)logy mod~flcatlom, process or procedure mod~tlcatlons, 
reton~iulat~on or redeslgn of products, subst~tut~o~l of raw matenals, and ~mprovements in housekeep~ng, mamtenance, 
tra~ntng, or Inventory control Source redu~tlon does not 111clude recycl~ng, treatllient, or disposal 

0 "Waste Mlnlmlzatlon" IS source reductlon plus most recyclll-rg and reuse 
0 "Pollutlon Preve~ltlon" IS synollymou\ wlt1-r source reductlon 

B. MANDATE FOR WMIPP 

EPA's mandate tor pursulng waste i i i i r~~lr~zat~on and pollutlon preventlon as strategy for env~rorunental protectlon 1s derlved 
fro111 several sources 

The Pollutlon Preventloll Act ot 1990 (PPA , Publ~c Law 101 -508 [Need U. S. C. cite], November 5 .  1990) declares ~latto~la! 
pollcy, w~th  top prtority p e n  e o  the preventlon or reduction ot pollutlon at the source, followed by recycll~lg The Act does 
not, however, prescr~be regulations or coiiipl~ance goals 

Tlie Admin~strator's pollcy statement of June 15, 1993, nrakes WMIPP a cornerstone of EPA's actlvltles "We must build 



pollutron prevention into tlie very framework of our missloii to protect hwnan health and the env~ro~i~nent  " So~rre spec~f~c  
provisions of tlie policy statement 11iclude 

- Emphas~z~ng WMIPP in develop~~lg regulattons, pemlltttng, Inspection, and entorcement 
- Integrat~ng W MIPP 111to state, local, pnvate, and federal partnerships, public i~~tor~nat ion and the r~glit to know, 

te~hnologi~al Innovation, and new leg~slation 

The RCRA Waste M111i11iizat1oi-1 Action Plan ot May 1992 dexr~bes  many EPA a c t ~ v ~ t ~ e a  III wh~cli WMIPP has become a 
prime focus The plali states, "EPA f~nn ly  belleves that pollut~on preventlon must be a central coinpoiient of Agency 
programs 1 aiidj the Agency 1s mov~llg to Illcorporate pollutton preventlon ~n to  every facet ot ~ t s  progranl " Furtl ier~~~ore,  
Execut~ve Order 12856, ~ssued by Presidelit Clinton on August 6, 1993, 11in1ts the federal goveril~nent's acqutsltlon of tox~c 
chem~cals Under tli~s order, each federal agency must (anlong otller things) develop a wntteii pollution preventlon strategy 
tlut reflects the Agency's comm~tment to Incorporating pollut~on preventlon through source reduct~on, 111 both ~ t a  t ac~ l~ ty  
n~anagemei~t and ~ t s  acqulsltlon procedures 

C. HOW THE PROPOSED RULEMAKING MEETS THE MANDATE 
The rule that EPA 1s proposing meets tlie ~liaildate to implement WMIPP It does so by setting tlie standard in terms of 

a I~rnit~ug dose that must be achieved at each site, while not speclty~rtg tlie means by wh~ch ~t must be achieved This 
pertor~nance-baaed approach w~l l ,  through market mecl~an~sms, encourage the development of ~nnovat~ve methods for cleantng 
up sltes Because WMIPP nlethods, suc1-1 as corlcentratlng or segregating rad~oact~ve ~nater~als,  pronllse to be anong the alost 
e t t~c~en t ,  EPA ailtlclpates that they w~ll  feature prom~~-te~~t ly  aiiorig the i i~~lovatio~x to be developed (see Sectloll VI D below) 
EPA coils~dered a teclii~ology-based cleanup standard but rejected it In part because ~t could 11411b1t the developlne~~t of 
~~ inova t~ve  cleanup and management techiiolog~es (see Sect~on IV B 7 above) 

There 1s ev~dence tlut innovative WMIPP metliods are already being developed for use In clean~iig up aud ~ ~ i a ~ l a g ~ i i g  
rad~oact~ve wastes One emnple  1s tlie trend 111 some hosp~tals to sw~tch from uslng Iiazardous radiu~n-226 In needles to 
shorter-l~ved, less hazardous i r~d~wn-192 or cesiuui-137 Techn~ques such as replacing long-lived Isotopes with short-l~ved 
ones or w~th  non-rad~oact~ve substances aiid storlng sl~ort-l~ved radioisotopes u i ~ t ~ l  they decay are discussed 11-1 varlous technical 
~lia~luals EPA expects that ~ t s  perfor~nance-based standard w~ll  turtlxr encourage the development and adoptloll of WMIPP 
methods 

D. MARKET FORCES AND INCENTIVES FOR WMIPP AS A RESULT OF THE PROPOSED RULEMAKING 

Under the common asswnptton that coinpanies seek to maxiiliize profits, any technological development that Increases the 
product~vlty of a proceas or an ~ndustry w~l l  eve~itually be adopted as a result of inarket forces alone Althougli 11ot Inany 
economlc evaluat~om ot WMJPP technolog~es have been done, there is ev~dence that some WMIPP measures, properly 
~n~plemented, can reduce costs Du Pont, for eminple, lus announced that ~ t s  voluntary program of l~llproved environnel-ital 
packag~ng lias cut 150 m11l1o1-t pounds, or 20 percent, of packaging wastes from sh~pments to customers T h ~ s  translates 111to a 
cost savlngs of '$15 m~llion annually Whyco Chrom~u~n,  Iiic , a company special~zlng In the plating of small parts, reported a 
25 percerit savlng In operattng costa (amount~ng to about $1 m ~ l l ~ o n  per year) after develop~ng a subst~tute for cadrn~wn as a 
corrosion-reslstmt f1111sl1 Other cases of savlilgs result~ng from WMIPP are documented 111 various EPA publ~cat~ons 

Exper~ence w ~ t h  WMIPP as applied to the production and use of rad~onucl~des and tlie clea~l~ip and ma~lagenlent of rad~oact~ve 
wastes 1s even nrore 111ll1ted tllan in t l~e case of chem~cal pollutants Nevertlieless, it is l~kely that WMIPP rrleasures will be 
developed for rad~at~on appllcat~ons that w~ll  reduce costs overall, and hence w~ll achjeve 111arket acceptance w~tliout the need 
for regulatory Incentives 

Apart from the potentla1 of WMIPP measures in part~cular to reduce costs, there 1s ev~dence that certain tor~ns of 
env~ronmental regulatton 111 general tend to encourage the development of new products and processes Asl~ford, et al 
co~lcluded that " product regulations tend to call forth product Innovatiom, that coliiponent 01- pollutant regulat~o~is tend to 
el~cit process ~iinovat~om, and that the str~ngency of regulation 15 an Iniportant de tenn~~un t  of the degree ot technolog~cal 
innovation " 1-111s coi~clus~oii was supported by case stud~es of Innovations result~ng from the regulat~on ot PCBs, 
clilorofluorocarbo~is, inetals 111 palnt, v~nyl chloride, and other substances 

F ~ ~ u l l y ,  EPA expats  that by Imposing uu~fonn cleanup standard on  Illany categories ot conta~lti~lated s~tes,  the proposed 
rule w~ll  encourage the development of new waste cleanup technolog~e\ Tliis is because developers and manutacturers of auc11 
technologies will be able to de{ign tor a ungle, large n~arket In whicl~ all customers liave s ~ m ~ l a r  requlren-tents, rather than 
l iav~~ig to tailor tlie~r products to a varlety ot slte dependent jpec~f~cat~on\ 
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E. POTENTIAL BENEFIT OF WMIPP FOR RADIOACTIVE WASTES COMPARED TO CHEMICAL WASTES 

WMIPP methods may offer greater beneftts 111 t l~e case of rad~oact~ve wastes than they do 111 the case ot cl~em~cal wastes T h ~ s  
1s because ~ ~ ~ o s t  cl-telntcal wajtes can be destroyed or rendered hamiless tlirough treatments such as Illclneratlon or c l i em~~a l  
reactloll For sucll wastes, WMIPP 1s ~llerely an alter~lat~ve (albe~t a PI-eterred altenut~ve) to treatment Rad~onucl~des, 
however, cannot be destroyed or rei~dered benign by aucli metlloda The only "treatnie~lts" ava~lable for rad~oact~ve wastes are 
various fonns ot ~solat~on, conLentratlon, and storage Therefore, tlie only method tor actually reduc~ng the anlount of 
rad~onuclides d~sposed of IS to avo~d,  as 111ucll as poss~ble. the~r manufacture and use 111 the t~ r s t  place 

Vil .  IMPACT ANALYSES 

A. EXEClJTlVE ORDER 12866 

Under Execut~ve Order 12866 (58 FR 51735, October 4, 1993), EPA 111ust deternl~ne whetller a regulatory actlon 1s 
"s~gn~ficant" and therefore subject to OMB revlew and the requirements of the Execut~ve Order The order def~nes 
" s~gn~f~can t  regulatory actlo11" as one that 1s l~kely to result 111 a rule that may 

- 1 Have an annual effect on the economy of $1 00 nllll~on or more or adversely affect In a material way the economy, 4 

sector or the economy, p rodu~t~v~ty ,  c o ~ ~ ~ p e t ~ t ~ o n ,  jobs, the ~ I I V I ~ O I I I I I ~ I ~ ~ ,  publ~c liealtll or safety, or state, local, or 
tr~bal governments or colllmunlttes, 

* 2 Create a serious IncomIstency or otherw~se ~nterfere w~th  an actlot? taken or plan~led by another agency, 
3 Mater~ally alter the budgetary Impact of ent~tlen~ent, grants, user tees, or loan progranls or the r~glits and 
obl~gat~ons of reclplents tl~ereot, or 

9 4 Rase novel legal or pol~cy Issues ansing out of legal ~nandates, tlie Pres~de~its prlorlttes, or the pr~~lc~plea  set for the 
Executive Order 

Pursuant to the tenlis ot Execut~ve Order 12866, EPA has detenn~ned that this rule IS a " s~gn~t~can t  regulatory actton" because 
the annual effect on the economy wlll be greater than $100 m ~ l l ~ o n  As such, ~ I I S  actloll was subnl~tted to OMB for revlew 

When an agency subm~ts a s ~ g n ~ f ~ c a n t  regulatory actlon tor OMB revlew, the Order sets tort11 certaln ~~ l fomla t~on  that liiust be 
prov~ded T h ~ s  ~nfonnat~on 111cludes a descr~pt~on ot the need for tlie regulatory actlon, how the regulat~o~l w~ll  meet tlut need, 
and an assessment ot the potentla1 costs and benet~ts ot the regulatory acttoll The agency must also prov~de an expla~lat~on ot 
how the action I S  consistent w~tli a statutory mandate, promotes the Pres~dent's prlorltles, and avo~ds undue ~nterfere~~ce w~th  
jtate, local, and tr~bal governments EPA has co~ilp~led tli~s ~ntonnat~on 111 the Regulatory Impact A~lalys~s tor th~s  proposed 
rule 
[Insert brief discussion of RIA coltclusiolzs] 

Changes made 111 response to OMB auggestlons or recomrnendat~o~~s w~ll  be docume~lted 111 the publtc record 

B. REGULATORY FLEXIBILITY ANALYSIS 

The Regulatory Flex~bility Act of 1980 requlrea each federal agency to perform a Regulatory F lex~b~l~ ty  A ~ u l y s ~ a  for all ~u les  
that are l~kely to have a "s~gn~ficant lrllpact on a substa~lt~al ~lwnber of small elltltles " 

I Remainder to be developed based oil RIA analysis. ] 

C. PAPERWORK REDUCTlON ACT 

The ~nfoniiat~on collect~on requlrenients contallled 111 t h~s  proposed rule have been subm~tted tor approval to the Off~ce ot 
Ma~ugement and Budget (OMB) under the provlslons of the Paperwork Reductlo11 Act (44 U S C $ 3501 et seq ) EPA has 
prepared an ~ n f o r ~ ~ l a t ~ o n  collect~on request for th~s  proposed rule, a copy of wh~cli call be obta~ned trom 

Recordkeep~ng and reporting burden for th~x collect~on ot tntonnat~on 1s stated to average NN hours per response, 1nclud111g 
t111ie for revlewlng tlwtructlons, search~ng exlstlng data sources, gathering and Inalntauilng the data needed, and comp~ling and 
revlewlilg tlie collectlo11 ot ~ntonnat~on 

Se~~cl  comments r e g a r d ~ ~ ~ g  the burden estnnate or any other aspect of th~s  collect~on ot ~nfornlat~on, ~nclud~ng suggesttons for 
reducing tli~\ burden, to Ch~ef Inforrnat~on Pol~cy Branch PM-XXX, U S E~~v~ronmetital Protect~on Agency, 401 M St , 



I l~it~tlcii http //w\\w cpa gov/~.~diat~o~i/~lc;~n~~p~I~t~irl/prc:~~nI~lc Iitm 

SW , Washington, DC 20460, and the Offlce of Intonllatlon and Regulatory Afta~ra, Oftlee of Ma~ugement and Budget 
Wash~ngton DC 20503, marked "Attent~on Desk Oftleer for EPA " The f11u1 rule will respond to any OMB or publ~c 
co~ni~lents 011 the 1nfor111at1on collect~on requ~re~l~eilts conta~ned In the proposed rule 

List of Subjects 
I To be developed] 


